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€ Chairman : | have .great pleasure in mtroducrn r.
Coon of the Parsons arrﬂe Stegm Squr | om an J I\Q
10 you this, ev nrng | am sure you will in
Intérested in t hject mater of his g&er P

regards the comgar tive data he has prﬁP r] refatin [I t
stéam turbine Installation versus other methods of propulsion.

MTr. Cook : Section 1.

|t rs noteworthy that most of the papers which have been
devoted In rece tyears to subjects relating to ower roduc:
tion, w ether ervrce on land or tor the. %ro(? lon 0
%sses e\h or th err]ateayt t?1te the question Of therma

ciency, w |chéndhcatest pres i time ever avenug
|es m?érr]rgye)(p ored that promises to Head to improvement 0

Develogme ts in land rnstallﬁtrons of steham turbines for the
eneratio electric power have rou% t intp prominence
e value of securing, by improvement In practice, a conver-

|



2 HIGH EFFICIENCY STEAM INSTALLATIONS.

srr%n of he rntqh echanrcal enerﬁ “ the hrgpest scale 0
cr%n% at t ermo yn%mrc 3 X erence nee
on)( a ?to he paper fyt e Hon. SlnrcnaHESA Parsons

% ‘p Power [ence n w are given the
er aI efrcrencres attarnafbe In steam plant under prac-
trca condrtron% the use ot h I} oller Ere sures and tempera-
tures, with cycles ot operation followin

wn th ermo namic
[rncrpes and 1n.which paPer It 1S sho atwrt sucgstea
a tthe(male rcrenaef om fuel to eectrcr can rea-
{0 oan uel consum tions as 1o

nsta atron

ua
f pa ran actua

des Zegr}aturﬁrne |anto 8 ca acrt In whr
sufts In the neighbou hood of tgese frgures arep %

expected to
o tained.

Such result? are made ossrb(]ewrth maxrm temperatures
within ﬁfe values .for present aX ‘a&e ras using know
ractica me nso rncrefasrn the avai een er ound o
team, rbor er resere Inc eafs . Inter-
stage re eatrn the stea cascade feed eatrng

revrg the hrs{or %f the steam turbrne rn marrne
Rulsl)on Iscloses the fac t L# g e:rast bere
as been a rncrease In overal efficl ncX ractrc gr

n}a P \fements IH Hr ine efficle a opel er
efficien rrncp ythrorﬁr the introduc ron 0 g rrnq
tween tyrpine and [l) er, and an rnﬁrease of avaifable
energyo e steam due to the use of superheat
TRe use of mechanical geari g has now enabled turbines in
n%rrne rou sion to De %r gned maxr rr]m
Icienc con ersion ? the ava1 ene{gr{
team . &, on B and fol owrneg the and tur-
Ines it Is “ﬁ eing sought to rah econsrdera im-
%?vement which 1s atagna le on fyrther | cre sing the ava -
eenerY Eoun ste%m the use of h %erstﬂn pres-
sures emperagures and Xre enerative heating or the feed
Water previously exp ande steam.
an concrete dean ?r suct] installations have been
0 exa pes réota out ut;o 21,000 Sj—l
Were crr In a.paper* read Fy Lohn
Br es at t e meetrn S 0 the Institution” of Nava Architects
ear an c%mrp risons made on an econcimrc asrsw nh
t ally wit

sta ronso ot es for the same vess Cl
ur ”L rnes tot advantage orpthe?rrgh #’cr ncy’ steam

Relatrve Commercral qfr%egcge%fggsggrﬁaler \r}renstéréfstrpn and Steam Engines for

D_CD




HIGH EFFICIENCY STEAM INSTALLATIONS. 3
ThF most efficient arra ?ement of marine tur?mes in recent
msta latipns 1S recogmse 0 be one consmtmg tree I more
turh IH %m senesg uped around a common ?rw ee] t rou
which their_ power is trans Itted to the pro e ers %t |
this 1 Re of me}tal atlon the turbines una |g spe

rotatl |Sg realeblaeslﬁee H ? sa etlme
are of mo erate ize, easily overhauled rl) Id constryc-
tion.  Such an. arr nqemet as t erefo; een re alned for the
New deilgnswlt t greater ran e? expansion. Figure 1
IS an illustration of an drrangement of this type.

Pig. L.
Section 2.

Since economy in the tofal fuel copsumption is the ultimate
aim, whilst theyhlghe t eﬁluen?y op con\F/Jerswn o? heat Int
Power IS ecessw art of ‘the main en |nﬁs that prope
evesse gUﬁ 0n5|d%ra lon must e.given to the q UﬁS lon 0
%um |arg/ m Bercy with the i p%ovementst t have
een made to re e the coqsum '[IOI" e main machinery,

IS POW responsib elnacomp t]el stallation f oraverya re |-
ab gercentaﬁe of tﬁ tota e cons%mcptlon efu
auxiiary mac mehyelt er through unsatisfact rovision IH
the first'place ort rouPnh want of care hn |ts maintenance an
manage ent, has Pot frequently { P%St een the c:fuse

H)oor overal lPerfor ance,” for wh
mac ry has been

the propel
e lame prop

Ing
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Mr. Archibald Grlchrrst has cited* a c%se of exriesshve air L
?rz consum tron He states “ In another vessel where lac
0f economy &parent after the Introduction of water-
meters In order to lise the meffrcreH It waF foun thatt
uxrlrarres were usin per cent, of the, tota steam used %

|r1na|n enﬂ es. ter éhese auxiliarje ere thorough
over auled a PUt In good working orde econsumﬁ%
dropped to apout 15 per cent, of the steam ‘used by the main

engrrnes
he auxrlra machrne? mcludefsorpt%ﬁneps fo feedrnﬁ the

e W

a : r(t)}r ? u%rrcatron of t]
rEIrjeStb?e Yrtltao é't“ah%rrtam}f\ tpabeh tOE t g\evershguu”e trre{
hevarrouspﬂm& SIS sma I t% ? ateo co su %tron IS ysua

LT eitel

nogn expartsrveY
F%ure 2 15 a ftypical curve” of consuniptions per B.II.P
such pumps.

The ef[)ect U P the total fu%l constrm tion is not however
obtarﬂed y S ﬁead iflon of the auxi |aysteam consHmptrn
to that of t ﬁ main turbines. IS ﬂenera
practrce to ex aust the steam  of te aux

r eh
L sl ol e
Tetee eater In fact fulfi of aco denser or e
?uxrlrary ex aust steam, wrt t Ifference, that the cool rn
ee water itself’ the heat tha
sorbs is not lost to the system.

%rrd In"this ca\se bernﬂ1the

In all mgdern mstall&t ons as mach as possible of hhrs hEat
IS recovere heaer and it Is ‘sometimes

cauahe the he to the auxr ar exhaust st am rhan be re-util rsed

\ is wa efa rnug wate[ at the .actual cost F

nsu tron or rrvrng t e auxiliary machinery hs sma

o o?h’we €6néh“c°a(j aars o subheeasey SIhee et [
radeheat?o the tjee water. PPIyIng ]

e. first of these requently been employed in land in-
staTIhatrons AIthough1 It hasqno e%lusrvec myto the name, 1t

erchussf%h?gspagy eSO tﬂe %ﬁqphe ca P %[as gag ITn% i ?rtd?nneselrrs] :
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lias sg?ceeded in b%mg known as the economlser which is Iw}?
ater

um evidence that'it. was the first ractlcabemea
?or t?leypurpose In question. In t[]e %conomlser the ee%

@

& 6 ° °

ano_M Hid d_»q aid - NOiidwnswra ujV3is
is h ated h throu roup of fubes situated in the
U ta%e of Pﬁf overgtme tm% fw |c?1 ases of

compustion Qh elr way to t € C |mne¥ |nce e ea+
carrled away In the chlmne IS 10 a great extent a measure 0
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the mefflme?c% of the botlerB it is ea5|est to a%)fe él'[e the
advantage of the econo Iser py reqard mg the co water
as a means of cqoling t e ne g” The ec? mtier IS
not use |n martne ihsta Iatufns 8a t%/ because] arge
?8UH heat that is ysually available ortepuros
eed heating In the auxmagy exhaust steam, and CPart
account (i e lar e Pace that an ecgnomtser woul Je(ﬂ] |re
Even in lan mst ft It |s Now e|n% recog ntse ﬁ
etter means of ¢oo rw the c |m 9ase I to” utilise their
eat for Fre heatJt% the. a h }0‘1 0.the furnaces. Since

uantities an Pecmc eat the mcomtnag alr and the
ut[% Ing gases are pract t e same, this arrangement can
be made very nearl atru generattve rocess

It is noé clegr however, that the econoHt ought to have

been abandone %e seems to be room ere for g good com-
romtse The ch |e ogectton ) atn t the conamts [ appears
dphave bee? ne exter ﬁrromdtfo éhe tubes etohe con-
ensation of the gaseé the.cold feed water. This o OJOECII
IS removed |Lthe o¢ ater IS ftr%t heated t ?about g
auxmahy exhaust ste%rh A combination ? economiser an
alr Rre eater mhag e us to extract a st larger groHPrtton

e residual héat o thg ases..  Figure 371s an illustra
t|on of a system arranged on these lines.

The other means of heatOI g t}e fee wate[)economtcall IS
by the use of S heam fa P ff from the turbines af sultab
Pnessures a ter ven up a certatn amount of Its energ y

avin
T A S o Rl i

tere were no auxiliar ex aust steam will be real
L e
Bﬁt ? %e Inferio pt ugn ' lhtner

Tgfoa n amouynt o heat sucg ied to %uxt w?fta? much
ess wg gﬂts 0 tatﬂed from it gorehanA than If 1t had heen

tapped off from the main turbines.

It WI|| therefore be seen that it \s by no meansfa simple
rﬂa ter P 25965 tne true cost In consumption of driving
the auxiliary machinery.

Section 3.

While it is not urpose of thi escribe in detal
the auxetlta”tes whtihcﬁ Farepessentt Tfs P ﬁ %? ?dte to eratton o’f
the propelling machinery and the service of t Ip under
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8 HIGH EFFICIENCY STEAM INSTALLATIONS.

vo age e(ondrtr ult merel% o, determrne the addition Whhch
ake to the fuel consumption, it will assist towards this
to enumerate briefly the vdrious comBonents with attention

to the conditions which” bear upon the subject of this enqurry
First in order of |mportance |s the, boiler feed pump,
AIthou%h treated. as an auxr rar\x/ an indispensable art of
the heal en rr]e in that, ang |t t pletes

e air pump, It ¢
the steam cycle by rarﬁ\ condense 3@ na For?er Rres-
sure. In a’large ‘installation it | ?o erated under foat control
50 as to keep the water ip the boilers at a constant level.  For

the sake o? simplicity oP contro(t and re?rab ity of o eratron
he slow direct-acting vertical tgPe of pum IS us -
erred.  The relative drameters eam 1S on er
are such that the p umgcanwr easr mstt or er -
sure. TewateJ gres ure an teste ressure aret er ore
mtgr related .an xcessrve ressure are cannot
lﬂt er an crfcu stances b reac Ah rssron of steam to
the stea nder contr ues near the end of thT stroke

0 t abt th |s en me w Fractrc Pl P r\ex ansiv e
avallable eneru steam 1S it oret n

? w atdrt wou rabatrf Fxpans on; and if we ow
or con ensation aH mec anical losses the %e]t result that
can be e Bece with a Steam pressure say of 20 Rer square
Inch and back pressure 1010s. gauge, is con umptioh of abo

t
4 P The exhaust s(t’eam from this pump Is avaH-
ibi foP feed heafing. E P

Next in ?rder of Im Eortance IS t]he air pumP Inas uch
IPortrono Its work IS to pum econFensaeuP {Jth

tank, 1t Is aﬁ regai sthe condengate, a ?a paL eat

Ih rhe also to.remque the air e condenser,

whic vacuum is to be maintained, in close corre?pon-

ence wrt he va‘eour pressure of the .congensate can on ?
one ywrt] along with the air a. arg roportio

evo um rrcc |t o earr IS therefore

énanr}/ hﬂ %me of con ensate, to he

extrac d the air P h) re arde mereY as a coBdens te

m Iciency, S

u s but a.low ef Some care 1Is required at the
Ean S0 tlae engrnﬁer% to mal tarn the air pump running at the
est revolution en U% i]

rparntan the vacuum, but
avoiding excessive speed whi woudrnvo ve waste of steam.

In modern plar}ts the extractron of ir vu]rth its inevitable

accompanrment 0 V&HOUI’ 15 perﬁ eit a V cuum
augmentor Workrng In series with the air pum y an
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rndependent set of ejectorls in s?rres and in the Iatter case a
rota pump may he employed for the extraction of the con-
densate

e steam engine 0 er ting the arr ump is usually also. of
the |arrect acthur_ft% p mgol p Pate o?conZum f]

on
per B.H ? ?rcu?t 0 asgess, Since In tttrs
case it erpen S ulpon t e volumetric_capacity of the pump
rather than upon the duty it has to perform.

R ST
refI u on the resr tance of the condenser tubes an crr U
ot i Thar”s tvm” 0.2 TAocern, cordg depeel 5,0 e%f”.n%r

wr about 65¢ [tJ ?f orh yacom oun enyrn Pa
coursetemo onomrca It s desfred to utr rset
ayst steam fo ee eatrngi7 It rs allowed to exhaustagei it

a ac re SUf %W £re su rcrente naust steam 1s aval
B'[ erwr OI’ GEd eating, the CII'CU ating pump enp ne I’)?eaﬁ

(fSt ar&an%ed to exhaust 18 a vacuum are mus
CISe grneer {0 ayo ning this pump at tOO Wq
here ore the steam consumed,

eed since ItS power a
rrsg practrcafly ag the cuBe of the speed

Fans ar neceisahy for the sup]pg of air to the b(prler fur-
naces, under a sli thessure hese toq, may riven g
com ound eng rnes ex austrn gither against & back resiur
p acuurﬂ Thelr ut |n alr orsg power is easily calcu-
ﬁte rom the quan rty arr re ured for the furnaces, and
the air pressure %t

(f important that Cb culati g
umsan anss p] bedesr ne asﬁearmsposL ori
con itions under. which th %y are # that treg
cre clirt characteristic may be at the point o maxrmum effi

R A
P il b gl )
&%OUI 501[) Ipersqbttar Inch, anr(tj t%r%geare tur rne mstaﬁ
tion t e cwa n/ oil re uire circulated is roug P/
Do el s st ge B
sumpqron not less tﬁan about 6% fbs per %y
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In an oil burping installation there is also required a pum
forthe sup |b ofm?fuei 0t ebuhners att ereqﬂlsne pre?urep
dna c al burnin Shlﬁ an ash hoist or as egector hese

requne to be supplied with a small amount of stéam
A st ering. engine, eIectrlc Ilght engine, |I?e sanltarP/ ap
a g

enera Ser ICE umps work mg %re uire e HECESSEl
€ SEI’VICE te ship, . and t feam tat as tO

su |ncu ded 11’ the auxiliary consumption
n%)unt otJ this additional steam can on/ly epcf on serwce
experience.

e
L

consumption, . Further, this ||m(n sracor -
E eed wg r wdch ust betre ed from the
[serve ? water or n/ Istillation ea water. Te
atter hnvo Ves an expe diture F steam. from 1%5 times 1o
twice t aimé)u water qistilled, which ex en Iture must
also be Included n the total co (fum thnn he steam thu

used for evaporation IS con ensed In the eva orator fml an
Beturne to J[n %ystem as ?t -Water, }st the distillate can
e condensed eithier separately or In the teed heater.

Section 4.

%r reliable data as to the consumptlon of the ostlmporrtant
aum larles, re erenc I\PI ﬁma e {0 a paper y
Potts*, rea %ore the. North-East Coast Instltut on of EH (h
neers an Sni ”p ul ders in 1923, describing meaﬁurem nts whit
were mad e sea trials, using measuring tanks wit a]
meter in ad rnon for the' main”condensate’and a second sm er
water meter for the condensateo the auxI | rﬁ/ steam. These
easuretH]ents were made.a var nr%out ut of the main en me&l

wartmr me?e?g nAractorsSl} Isae uent Voegsegegnfenﬁse ngstslglu overI a
tota? distance o? 58%00 mn% vy

A smaller meteJ Was su[bsequent\kl/ installed to measurﬁ small
guantmes of condensate. from the winc conde se[) s0 that the

op]sum élon of any auxil |a en ine w |cn)cou es parate
exhaust nch co denser could emea ure 51 r]
time. Ip .t e vessI %uedathon this ha rove a valua

meanso ocatlgg 0SS, as enabled important improve-
ments to be ma

* See previous reference
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Frgure 4 shows the arrangements adopted for making these
wate measurements.

easure the main condensate Ilre alr punu) discharg eg
th roug a water eer to a tem orary draip tank from whic
one 0 the marn (Pum g 3 It up |nto the m asurrng
tanks. eer;sure ter wa rarneét ag to, t %
pumpfloat tan rom which it was pumped to the boiler by the
other feed pump.

The uxalrary exhaust %team was condensed erth%r in the
urface teed heater or in the winc conden?er and the drains
rom, the feed heates wrnc con enser or g [(ator cabin
eatrnﬁn etc., were led to the aumr |a+ry filter tH rom
there through a water meter into the feed pump tloat tank

When takrgg tank measurements of thﬁ auerrar}/ condegsate
the rf]con nsate \gas pum r{t rou Jts water meter direct
ﬂ loat tank and the a§x|

?(U? IS water meter Was ha%ed 0] tﬂgatgmaﬁoerarr? éls’g}a
n

t which umpea u € measurl ks an
dararne own to the f?oa? fank to j%ln the main condensate.

eading both main and auxiliary condensate tp the tem-
Eor r)(n rarng tan[< a measurement cotrlrfqbe maae o? the total
onsumption.

It will be seen therefore that Py this sgstem of connectrons
the mal am an te auxi |aer¥ steam  were se{Rarate

measure 8 e time y errwate %ters andatank easure-

ment could be made o ert er or of both at any time.

It is.only f\%ch measurements that can |ve the rerﬂurred in-
ormation, easure{n nts of the consu g ? he auxl-
layie ]J Bim can on% e made under arti gondrtrons and
It 15 qiffic make these 1mtate eexact conditions wh en on
Service. the same time 1t must erec(?gnrse the auxiljary
consum tron per H.P.ono evessE I service con |t|oE
may n? gﬁ){to an? er, and it 1S therefore necessary to make
a careful analysis of the ‘figures.

UE g as a gu d% the results of makers’ trrals from whrch
can cgrtarne e cons*rmgchonalrn( ﬂ%nndgnoglﬁteam paetrtennur
ﬁ/?r en marfe in Tabfe |. to do this tort evesse? described l?y



Fig. 4—Plan View of Water Measuring Tanks and Pipes.
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Tahle 1—B.H.P. and steam consumption of auxrlrary
machinery for a geared turbine cargo steamer of 3, 230 SHP

B B r‘%dn‘i%
Dut ArHET BHP. perr Rour.”
Air pump.,. 29,000 It; Jhr, - 5 350
_ condensate
Ejector — - 150
Circ-pump 2700 %?Ils/mrn . 124 18 882 m
F 2,600 Ibs./hr. 75 9 540
eed pump ?eed 200'1bs. b p.
FaNS v, X mgcftémrn S R | 580
. 1 *

Qil P.ump ...... e 65305%a“)& s./hr. 3’8 45 330
‘Steering Engine ... - — 450
Electric Light ... 20 KW s - 3 13

3415

R Rt A e

As a confrrmatron o{ th %eneral accuracy of this estimate,
the total consum Jrog or theSe auxiljaries a certarned y water
meter as described above was 3,450 Ibs. per hour,

The auxrlraHes Were sup Iredv(rrrth steam at 100 Ibs. pressure
%O(i F. sulPer eat and exhausted against a back pressure of

When the whole of the auxiliary. e haust steam can be con-
Hedtrn the feed heater, It IS ossrb toetr Q e amount
[]mer y the rise in te pg ature o t e ater rn

rt)assa e through' the heater, provided of course th at e
feed water Is own here erther measurin an s
no r]reers are fitted, this can always eascertarne ) proxr
means of an Inte tra Ing ‘coynter on the fe e umv\;)

stro Suc an estrmate the auxili r consum n

ever as to assumeah %ue or the tota r
exhaust steam which t eoretrca y shoul cor es t
Peat in the stea ﬁ g d to the auxiliar en(Trrne s?
eate uvalent of the' output of t ese engrrJ ne allow-
ance for radrahon d mecganrc? CIH )6 ere
%nedesufrements ave heen made Is Tound.to be consr eranly less,
0

% somewhat uncergain value. This method cannot ¥ here-
re be considered to afford more than a rough estimate.

In twin screw vessels where tanFs or water mefer are ﬁvrd
for the separate measurements of the condensate on each side,
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lagrood determination cap be n}ade bg/ h%u in Lﬁ” tlje aUXI
%team Intg one condenser for the first e trial, at]
Into’ the other for the second half.  This method Is frequently
adopted in naval vessels.

Section 5.

On the same asis as in Table . a Htmarx ltas beel tt)
gared of the estlmattﬂil consumﬁ]ttons or the au r?/epan of
5,000 S.H.P. nstalfation with high efficiency turbin
Hr da erent methods of driving the auxiliaries have been
considere
1. Entirely by steam.
2. By electric motors, with current supplied from turbo-
generators.
3. By electric motors, with current supplied from Diesel-
generatorsh Ily from th ith th
chanically from the main engines, with the provision
of sun%? stant}l : d
This summary is gtven in Table II.

With a boiler pressure of 500 [bs. per S(ﬂuare inch, sgoerheat
to a tem eratuLe of 700°F. and a conde fs vacuum of 29 inches
of merclry, the steam consumpHon of the main tur ines |
estimate t 1-2 our.  The conéump lon, ar]
duties o vart us aUXI |ar|es ave been based accordingly
on aco[tdensateho 36,000 Ib our. -

Auxiliary exhaust steam ata ress re of 10 s a ove atmo
QN e |?] a/tt?tse%] gor heating Ped wate F$

ere the auxiliar ste m |s nsufftmen ort |s rpose the
Bd |t|onﬁl stea re uwe | ta en romé e LP t r ine stea

et. water Is further heate temPerature 0
3f1 BZ steam withdrawn from the I.P. turbtne at a pressure

110'Ibs. per square Inch absolute.

”proRosaI E%the stea const(t Btton 8f th %uxmartes in-
?Iudh tor steam, the make an este8 used

éeeaP a]tor|38960bs erhur %ﬁ
ﬁon ens eva orator aP he
eater eavm sava or ee %ttng o heat
ég ainde o te eed wa_ter %m ? ]d e}uwes
s of steam, lheavm 410 | Fnut whic ry
el ed to the'low-pressure

Eer go to the winch condenser or be

fu



Auxiliary plant

Air pump

Air Ejector

Circulating pump
(Compound Engine)

Ualn Boiler recti

?0ro*<] Draught Tans

Vor-cO Lubrication
ramp

Oil tfuel pump

8tsarlug Bagla*

Ileotrlc Ugnt fiiginc
<Compound)

Illge, Sanitary A flaoeral
Servloe punpa
Maxa-up feed

Evaporator

Steaa to Turbo-generator

total Auxiliary
Consumption.

Condensed In Evaporator
Coll.

Coiidonsed in Oil fuel
neater.

Avallabia for feed
beating* .=

taliir.

Suaaary of tne setlaatad Auxiliary Conjunction

for a 5,000 8,hj

Duty

36.000 Iba/nr.condensate.29* Vacuim
*

4,700 gallons per alnute.15 ft.bead

44,960 Ibs/hr.

500 Ibs/sq. incb
proasure. 700*% 1.

25,000 cub.ft/& In.at 3* w.O.

10,000 gallous/br. 50 lbg/sq.In.
pressure
3,400 Ibs.of oil/nr. 200 Ib#/eq.In.

pressure.

(30 B.H.P.Motor)

110 K.l. (at 45 lbe.par K.w.nour)

Hlgb vnolM gjr

water h.p.

or
Air u.p.

Inataliatioa.

1
steaa driven
. 8teaa required
B.ti.JP Ibs/hr.
7 450
200
31 1200
31 1600
20 860
7 450
1 200
e 750
10 500
3.5 250
1000
1500
118.5 6960
£960
1500
250
7210

2.
Motor driven with
Turbo generators.
Steaa required

3.Motor driven with
Diesel generators.
4 .Driven aecnanloallj

Ibs/ftr. free ualn Engines.
Steaa required
Ibs/br.
200 200
1000 900
1500 1550
2700 2450
4950
7650 2450
1500 135*
250 «D
5900 850
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The total steam consumption for all purposes is therefore-
in tth case 44,960 Ibs. per hour, or 8-99 Ig BerSHP hour.

WlthlbaS feeétrvgaltj%rretem erat T%f02|=15c’an 3e2 IbrsterOfteSte
eactst b. of o ?IC ed1 the hotler furnace. Eﬁt %u(r)e”els

sed on a galorl
e?ﬂme c f 84%, w |c canlbe attalnetywnlﬁJ efglmentpre heat-
ing of the furnace alr.

On th|s basls a steam consumption for all purposes of 8-99
Ibs. ti P. hour correspon(Tspto an 0|rl ?uelpcoetsumpttfon of
~681 bs. per S.H.P. hour,

tiljsing, however, steam tapped off from the turbines to

rats H teﬁgtemgerature to 310° EpWhI ts?g |I1 more Stea

lslreauwe this IS generated at a hd%her eva ora |ve rate an
the oll consumption perSHP is reduced to -6

The total brake hor&power reqmred for the (I‘tuxmaoy

mac mery % numerated in T
rosas 3 this OVier 1S SUDD |e§ eIectrtc motors absqr

nsg With a reasonaple allowance motor and transmission
0sses, 110 K.W. o electrlc power.

roposal 2 the 110 K.W. are supplied by turbo-generators
taklnr(; steam at the same pressu[) nd temBe att%re aigthe ain
turbi ut ex austing to a ssure of 10 Ibs. above-

r
atmospllere fa cons mP lon of 4E Fbs per K\W. they re-
quire 4,950 Ibs. of steam per hour.

\/(¥|th he same su pIy of steam a before fore,ectors make- u[ﬁa-
fee ttf]orato Viz, X|I|ar
SUm t|on |n IS arran ement |st ere or E Rour
g|V|7%?tota consump %r&rall purposes of 43,650 our,

In this second osal with 1,500 Ihs. per hour condensed in
the evap orator c Il p 3250 |bs. Qn the o” eul heater, there-

MR el g S iy

The steam consumgtlon of873 Ibs ger S.H.P. ho¥r all pH

oses. then corresponds to an oil fuel ? ptio 662 |
&%ﬂc% |t|s Purtﬁtoeurr re?ﬁtce(? t%am6e4 %SIS ; rém i: eﬁclaculﬁw ugtlﬁg
tapped ot{ steam to heat the feeg Wathr t 310 F

Bro osal 3, the 110 K.W. required for the motors is sup-
pled y Diesel generators.
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The additional steam for egectors make- “ﬁ’ feed and eva
Lators IS | ltabhrs case 2,450 qper nour wrt 850 bs. B

our avar e for feed heat Sinc ?weve in this Cﬁse
bs Ber hourrs requrre 0 heatt eed {0 215F thi
5 % sth esupg lemente P, of steam aJ)JJ
'ﬂ OW pressur éurbrne eft, at the exgense of a reauction
the power develope in that furbine by 2
At a consumption of -75 Ibs. Pf orI per K.W. the Diesel
§enerators con?ume ?25 bs. of og ﬁer hour, which at ap eva

orative rate of 13-2 Ibs. per'lb. of oll'is equivalent to 1,090 Ibs
team per hour.

S0 that finally for this proposal 4,71 . are obtained
?{atota equr { tcons[u ptron 0f %540 |ES of steam for
pUrposes, or att e rate 0 39 Ibs. per

The ¢ rr?g nding oil consumption is 635 IP er Sq
hour wit e?tempgerature at 215°F, %n ? With 3 eed
temperature of 310 usrn steam tapped off from the tu rbines.

In proposal 4 the P urreq for the uxrlrar%/
hachrnerg 1S assu e mechanic 17
L tere %

rom
urbines. W a owanc rmechanrcg ,gsses It
assume t at t e output of t a]rn tur rne
EI As in a rt WI also ernece sar
4100I S. of steang r rne for feed
PrP rnvolvrn a ossg efore o S0 th%t un er
S ave .as the 80
{0
83

o Bls
arrangentent we tSJ f SU ﬁ)glrng lhe auxr

t
laries, steam gonsumtrtron increase X uran
?ut put reduce a fotal onsumpton of
S.H.P., or 8-39 Ibs. per

is_the same sfor roposal 3, and the oil fuel consumed
per @i—l P. res there ore aIp Phe same as tor proposal é)

The, calcu)liatrons leading to these results are given in tabular
form in Ta

Summarised they are as follows:—
perFor propo%al % with steam driven auxiliaries, -667 Ibs. oil
For pro 2, with motor driven auxiliaries and turbo
eneratBrspQB%

For proposaé ? with metor driyen auxiliaries %nd Diesel
generatrﬂ orB sal 4, with auxi %ry machinery me-
hanically' driven from'the main engine -6

ns %er our foryan output ofOEt5



*«rbLA« BtOSB (1U ./br)
Total atwui for Auxlllarlso *
Available for food-neatlog .
Otniood for fsod-noafclag *

U tilised in 1.* turbine

iM m ts Of 8.H.*.

("~61 of Aa
Deorease of 8.u.r.
1.P.assorted by Auxlilaxy
Keaninery In (4)
«.H.T.rcr jropalltr shaft
fetal 8tOW (10%/nr)
811 for stoaa yroduotloa .
on for Diesel oenerator *
Total Oil bl *

Ibs. on ) at 2i5*f food lonrerBtur®

per )
s.B~.bsur) at 310%2 feed teniporatura

1.

36,000
8,960
7.210

9,800

9,000

44,960

3.40&

3.405

681

667

Evaluation of Oil
of

Conditions.

8leas
AUZi

Ini

Ini

TABLE 111

Fuel Consumptions,

5000 S.H.P. Installation

tial Pressure

tial temperature

Condenser vacuum

B.T

or

b.U per

1Y on

iurloo

A-
36,000
8,960
7,210

3,800

1,410

98

3,098

44,960

3.405

3.703

.668
.635

b

of oil

500 Iba. per square inch
iabsolute!.

700°P.

8V inches mercury iBar-30")
10 500

s StoaK-oioctrlo

Auxiliaries.

36,000

7,6%,0

5,900

5.700

5,co0

43,650

3,31®

3.310

662

0*4

3.£*ssO i-eioctrlo
Auxiilajria*.
36,000
2,450
850

4.950

4,100

285

4,715

38,430
1,910
82.5

2.992.3

.635
u2

4. Auxiliaries driven
frost aula Bnglaoo.

36,000
2,450
650

4,950

4,100
285
132

« ,583

38,450

2,910

2,910

.635
.62
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It will be seen fer tnrs comparison that with steam eIectrrc
awxrlrarres the total fue consu Rtronénmy Re made 2-85%, less

than when they are steam drive th Diesel- eIectrrc or
mechanically driven, 7-6% less.

In pﬁo osal 4 it ha for the ake of srmplrcrn¥ been sup-
%sedt at all the auxiliaries are ven ain epr[rrnes

IS max not be consi ere desrra ein t ecase of all o hem
ven wit rovdsrr% ri ade uate stan unrts The result;
owever, elrs r gards cons mrn ron er gﬁe same as when
These auXxiliaries are moto[ driven from Drese Pener?mﬁs one
can mae It aprt)y equa to an com bination o the two
systems, that I :1 hasm n¥ of the au iliaries as is
Bonsrdere ﬁ]ractreabe drrven me?hanc rom the main tur-
ines, and the rest motor driven from Diesel generators.

It has heen a sum din determrnm the amountf of the, steam
consumptigns that the steam su P to the auxiliarjes % at]_a
Eressure of 200 per square Incth and_ sa urate this
team Is generate nasegar te low pressiire der it will ab-
orh less "beat per Ib. than the sta generatﬁ in the main
0l erﬁ at a pressure of 500 Ibs. a[r 8 The oil consurng
trri ave, however, all been% uate on the assumption t

I the steam 1S generated In the main boilers.

rovide additional low pressyre b Iers for the quxiliar

ac(nriner wrt?t Jn}ﬂi tron ? ln ?f overha at Yi

ceanrn ort, entail ¢ nsr erable addrtron t
orgeC such c rovrsron |s owever necessar for te

Euan)y II |ner}/ o handling, and for the
%E saturate r 0 g/ m su erheat%d steam to the
fore“the

s\na ne room auxiliaries man machinery 1S under

mteres ng method of overcoming this difficult}7has been

gr ardtt gMessrs abcoc& anrJ 9\“ COX. ln}ste%m re-
urre orau ||ar machinery 1s drawn_from the Hrarn oilers
and Passe rOUﬁ ag “attemperator * In. wh rhc It is inti-
mately mixed wit fegdw er % g atrnr{:t e |atter ang
!)ts te LPerature there ayn reduce ter 1t can be reduce

y reducing valves to any pressure t At 1 Qesired.

This erthe method mppears to meet the practrca] require-
ments and 1S at the sa 8 trme economica P Jtce some
further steam is generated by the ea/aroor tion 0 { water |t

will be seen thatthe st? m required for the auxiliaries 13, ob-
tarned at a lower cost of heat per . than in the main boilers.
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It will lead therefore to li htIP/ lower figures for the total oil
consumption than given in Tab

Mr. A. iobltn . The authotﬁtha er seems to l%e verypg%jhlot;c

tmmaomamanmmmmmmmem
gvorim L?n er the sta e conditions chh o%tam in ord¥na

ower sgtatton practice, but wit e]ar arine reaunemen
resentpracttce inclines towards the Diese en] Ine or to retam
”ﬁ the recip rocatm steam en Ine. et to earn
et ettetut | e om%ajt a%tan] ma In esame
ress as the D,ese en ne N teturbm as cease
ﬁ such utility as it 1s sugnose be In maring praH
apsdt is hecause the conditions are not so stable and firm
as in work.

ThE(ihalrman Iam not wte clear as o one om *in Tahle
[, columns A. an steam driven a XI artes the
autho[r) IVes tpet tal water consumpt on as 8 3 I each
case f 51 0rSe-powers are erent and he arrives at
the same oil fue consumptton Is that correct?

The Author : That |qu|te correct. | will explain it later.

Mr, A. F, C. Timpson_ A paint occur? |1n connectio W|th the
ﬁuestton of gearing.  The adoption of higher spee Trpmes
eces?fanly involve gre ter edUCtI(in t0 obtain_an efficient
prop% ers ee and therefore a smaI { inion s req |re

hich 1S |bet cau?]e trouble. We often see earJng |
Ba en out and the whole engme room Is disma f a-
ility_is of pri arg/ |mﬁ) Han In_a marine In ta atton an
(ﬂ stion, there? et erteftttmg of hig F peed seam
urbines, even | gi|Vf |%nere |ency, will be advan-
tageous beyondace tain limit, Of course).

Then] as regards tapgm tf{ steam, I think the uthor said
that t ?fe F L iclepcy, because ave more
srteam aval or tlng Wager t see S 10, me
aaﬂmmmwmwmmwwm
? rppyAIYhou hb% Etplmg ﬂfflrt]tg]taves Xlouaxtgah ? 8

gOWE
water temperature you

The summary (in Table [11) of oil consumptions.in com
son wHH tﬂ]e Mtous types o? aumﬁanespts of partthfﬁar
Interest, namely

With steam auxmartes— 667 Ibs. per S.H.P. hour.
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With steam-electric auxiliaries (turbo-generator)—'648 Ibs.
per S.H.P. hour.

With Diesel-electric auxiliaries—'62 Ibs. per S.H.P. hour.

showrpﬂ a fairlﬁ consjderabl reductron (76%) |n the case of
Diesel-driven auxiliaries. afl s.t0 'sho the rime

I‘HOVEI’ (N grvrng ater over crenc W en I]ES rven
Ean with r of.the steam {IVEH ux IarJFS which 1s also
ortne ﬂut y Iesu m the aux arres |n certain
motorsni

btal

Ao

cessfulf , Htough It ngrnnrng to enter this frePJn

A Member ; Alpornt of rntergst not toucBed uga

author IS & Comparison, as regnJ s first eost etw nthr %

turbrne rnsta Iatron l_?Drese set. | think te

CETsum%roHat o4 e a ¢ e Bidse heonugrmcom ares un avourA

éfrttedwrth the auxi Yrarrg m%ntroned In l’he authorstEhIes

be whate?ne mre cas presthC ¥he

a}gssgh%re]r |VeeS as S0 tarrh%eﬁ(conlhne Pe O ve |ket eauthor

8 r?@laertsrlc IIar Cot? sﬁg\?voﬂoworrtﬂhrsor{]r?t! \ASITJI Oout |Xthe case of a
le-reduction set.

Then there is. the es jon of superheat, | have observed
Bhat |nst %ons went up. fo 700° on the tyr-
Ing, t ere eentou le due to the xcessrve% ust ont
Bnarnbearrn Ithrn it woyld be an a vantaﬂ orwar
earrhag hrer a sepalrate casting altogether, and that it woul

get rid” ot that troub

rT. W, Lo |r The authors frﬁures are based on a
of|er pressure 0 gg per sq. ave we any marrne
ollers worki Pnat IS pressur to g?# s regargs’ the fue
uestron | K, if %%enera itte t]at ol l)s mos
coanrca% ﬁe In ines, ar] ject o
elopin |q ressure turbrn t0 .ena
utilise ou c0d

that t e
S S eu
ourees, twould beb nt restin ﬁ % ??
If the aut orcou give srmrlar figures based on caal as fue

| notice that in order fo tle hltgheeN efficiency the feed
itertem eratyre was raise here was the steam
aken fro ot at7 Itcoul not have been. taken from the
ow pr ssure turh rn q(rt IS, open. to Euestr%n whether rt
would eeconomrca to take it from the I.P. turbine.
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Mr. J. F. Smail : | WOF|d Ilke to ask the author whether. he
knov¥ of any gnst ance o a boiler on a ship In service giving
an efficiency ‘of 84%

The Chairman ; Referrlng %o the ins aIIaU? WhICh the
ahuthors owed on the screen; of the geared set o tur Ines wit
ree tu %nes wor | ﬁ]t e one shatt, s t gt the su%g ste
solutio B or aL ower% 0es he no hln
It would ett rto ﬁeas?t num er of tur |neswn tg
owerP It Is assumed that for the med |unHJ Wers WOU
thnoeraerly the same etficiency with two turbines as three

onderalso whetherhhea thor uId IVe US ?rtlculars of
an rmo pr %anng ecou Te men%] or a marine
B ta atl n. # eemfd to meadl ficult proplem to fit on

ship a fairly simple and efficient pre e ting apparatus
WI'[ out con)sme [)% coanﬁcatlon In tﬁ \Bay of arr ngfeenent
| would alsp like to know whether the author could let us
g(ce)r\]/vqtuhoet|1;1|naiJ Hunnell temperatures for the mstailatlon he has
e Authqr’s Reply : Mr. Jobling seems to be unaware, of
thenftor of the so”achlevement fetn1 turbine in m nH
r_ogu sion, emgr more Impres edfw lb rog ess 0
Ie eJE ine, The past recor ? the turbin owever 50
ami Eﬁ gto lfe almost comn\onp ace, whilst t eD|eseI engine
as st egamour of nove

The enormous t fmarlne tyrbines, and its gener
do;t)tlon In the F Rlawes rand [n the %reat I nersgs ea21<
or themselves. As re ar S new a? |evem%ts re erence K
e made to three recent steamiers or the Orient H

ave shown great ecgnomy In_fuel consumption, Arst of
these t eOr ma, With a three tur |ne arran?ement ator mary
Pressgrea temperature and sin % ¥ P nearln%gave

ec%rr or ufe %%F“JP trhOé‘rS t& | eﬁj recently hee

E[ e essr Ickers, Iede¥g t?1e nYa R
%Tmh ){a?,oo ner ormance 1as éust been re(iorged |n the case

an Liner Conte_Biancaman Messrs.
eargmore and Co., viz., ‘77 tons 0 o %’

As reqards further improvement in effi C|e c an advance |
this diréction ma Be e>EFecte in the future )(ythe Use o? 9H
temperatures an Eressg éur ine Instatlation |s1

sent under construction tor a Clyde steamer with a boiler pres
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sur af 550 [hs. and a temperature of 7f50°F which it is hoH]

emonstrate theg racticability of | Iprovements In

|rectron and a considerable advance In efficienc h
{0 the

l to the Charfmans questions with reg f‘
co um nd 4 of Tah J the ogect oﬁ the naP/srs is t
et%rmrne e true cost of drivin auxr rgrres H case
YV Djese Eectrrc Auxr |ar|es the cost o rrvrng e auxi-
rres IS represenlt y the consum[utro of'a certdin amount
2 viz,, 825 bd§ ojl_for the Diese Generator ncas
Wrt u}xrlrarres [Vl q from t e main en e, ost o
rrvrng em |s on the qther hand re resene a re uctron
(P the power of the arn engines, ts W th ere IS a
ffere ce In S.H.P. between tge two cases but” at the same
time there rs a correseon mg Herenc In the totIaI oJl con-
sumption, and we arrive eve y at the same value for the
consumption rate.

Wrth re ard to the use of a three turbine arr(n%ement for
am not urte sure that one w e rrg

sa | that at ree turbr rranP rr]ent woul % eater
e for ers t or lo ree

owers
|ne arr m eab es one {0 havea r effrcrent inst
tion an ress e t rbine of small diameter.an
revolutrons w oirgra greater adv%nta%e |q as

ower Installation tRan In a large” one. (116 re url‘-
Eron and thre (Frnrons growa around oqe wheel here will

qnsiderable savin ight, particularly in the gearin
vantag% whic gmay be more p¥onounced In tl%]e

tua

and thys Is an a
case 0 Iarge powers

As re%ar R é ﬂ he only wag in wBrch the effect of
reheating 1s inc ecomparrs ns made in the aw [
hat It IB ssume at Wi Cphrehea ng adopted, there ea
rgher %rlere CleHv has faken in the ga er at
ure, however doeﬁ not affectt e COMParison as

|t has been taken the same for all cases.

| hrrve seen efficienc frgures of a marine borler plant from
actua measuremeﬂts Bvrce gs Igh as 82% without ?y

rovision Tor a eatrn% the' ordinary heater 0
%)u en’s forced drau ¥s em, so. that to expect to obtarn
4 wrthe Icl ntardp eheaters Is urteaconservatrve assumP
tio % mg Her maKers are quite Breuﬂare to supply
pre eaters an fe e Imrenhcreshsu% as II have mentioned. db
cannot say defini at the funnel temperature would be
in the rnstaif1 tion ret vag ut presumabl@ It wrﬁw about
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450° F, WrtB the rrang megt shewn in % 3 the tempera-
tHre ougnt to eert er réduce byaﬁonsr erable amount, and
that Is Why one sho dantrcrpatewrt suc an arran ementa
?trllhruher borlgrefrcrencu It should eborn dtat
or every 5Q° reduction In fhe tem rature of the nne ases,
there 15an rmprovement of at leas /o Inboiler erficiency.

Mr Trm 50 ested that there was some difficult
a 0 trn r re olytion turbine owing fo its necessitain a
a er ro wr meanert er a smaller pinion or a lar er
w There w be a limit of course In this directjon
e ave nqt reached rtg%et an so far there rsaro r rcum/gﬁt

In 0 talrfyﬂg the nl ﬁfyr? %ouuttlr?en Srer?t(r]cutlrroen be aoopted

essure turbines, especi
r t

Mr. Timpson also. questions the advantage of tapping of
steam frompt urbrn}? ?reatrn the?eggwater] ptphegfeeJ
aterc nngt eate auxiligry exhaust sfeam
unless t pressure on t e au Irarrgs IS"consl derab
creased, ﬁ use' this femperature depends upon the tempera-
ure at whic eauxrg%rgr steam can be con ens? in the eed
eater. An rncreas% ck ressure on ea Xl arres
OWeVer, rnfrease t err cons m tron a 8 t)
overall result worse usu t a out [bs.
Ebove tmosphere and att at res re eex aust steam cg
e condensed In the hea rat n)I/o]ver % As regar
the utility of ta%)rng o steam % the turbine to heat t g
eed water, the eq water h s to eheate N any case, aH
he heat rsutrm%te e[)rve from te ame sourﬁ viz, .t
or er, ea r?% stemtar% fftromheturbrne

[]r”ure 3 ount of nedt Is first of al| put Into the stea
E era(r] ?et do some work In the turbine before
eing passed on tote eed water.

In re mber as ards the com arjson of Dies
g%rt?r Tur Ine Instal lons, u%stﬁ)n ws 5! ?

fh In the Pnager t0 rfrh1 ave. e er

sat the meeting of the Institution o ava Ic rtects ahst
ear trsn cessar otake rnt count the first cost oft
en Ine as we ast qure th co sum tion 1pehr

tak tn rto onsrd tront] ar er rrst ost of't res
enzgrnfe |5 eS t at r SuC ds ave considereq,
or u war s an wrtht e new Eroposas
o ensB 9 ﬂh effrcrency the geared turbine gives a more
avourable Tesu
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must he remem ered also th t ith a steam installation,

co can beu d or fuel inst ado 0| and this gives the steam

tur |ne msta atlon on the es indicated a vantage over

|s ngtn at even ma 0 ers wh 1o th

erred m hou 0|nte

ut however, t atte ecto the a e |s nott ut orw
|g%res of consumption fq corggans nW|t gese ngine

ring. out the com artson tween the different met ods of
rving the auxiliary mac Inery.

ot r%tatet% A eLé’s%%m“ttoanCS e o gt sl e
? { ould rtvemctlﬁf the same resdlés as redﬁ srewec
t|vea vantages of the di regts stems. o0 nwgg auxiliar
mac merﬁl gn %s ne be increased n the propof-
i, fegd evearuto S0, Wl e“tastpeé‘mott e By
end ot@t %8 ressure tur%tne or %t an earg stage In tt
gr&treerrg aotﬁtlg) syre t%rsbol[tueteas stated in the paper, tapres

fJ Clark : | have much pleﬁsure in ro 0si % a heart
vot% thanRF to the.author. . | hope he [s ot ointe
with the sma dtscussmn ut |t |sv¥ Ifficult It frlt |se the
Ea er constructt¥e ang us mdy have a gn
?tcalterrtmt;omts or” instance, the quéstion as to te 84

F} ﬁkle ander | have muc Ieasure in secondm%
thls vo thanks to the aut or mteresttngIPa erg
Barttcualg useful in showmg Qoss e Improvenme t|n ef
lenc te ?n(] lant. . The’race or economy between stea
rve and oil drjven s{gt ps 1S notﬁ/ Ver, a bearm |nm|n
the expertmenta wor now In %nd ossg ilities 0
eX|st|n arnlp ts there s teason to ve the e CIanC 0
eam L I stantlﬁ y mereas? in the ear utqre.
duo{t 4/o as the bailer efficienc a.modern
[) t wh |c ecidedly conservative, for tls
hca fe to obtain 3

Ite pra
unrt/el tem erature as ow as 208“3e |t(n
the aid of economisers and preneaters.

The mstallatl?n of such a aratus in existin hl%s Yvi) E
Prove fina C|a ec nom n mstanc

orwar e resu ts o the ex enrHenta d) nt in t e snn
mendone Z/ the author and share his co f| ence in them,
justitying his figures.
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The A | th k hich
h ve ere‘éﬁh*étt the aagr, P ‘hmdust advﬁ tIhCat yn(r)y
ect w S

? ible the Srfr‘%FSR? mnthgdvsvagftarcoln]sn! reaatrl%ﬂgr“am C
rtelPurposeo selectin rfc¥\ r[prove to e the Ib {
% ri\ ave heen mos?ca[ ly sifted, and | tg rt will

at they give a ytrue presentatron of the com-

paratrve Values.

alr

The Principles and Practice of Automatic
Steering.

By F. s. CLIFFORD,
READ
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Introductron—ThELe are few sea-going en rne(er who hav

not at some tim EOt er ha occasion to re that so an

S0 Was at the w ee h such comment ay a ong stor

aﬁsocrate with the trre? \es of the magnetrc compass an
the rnequalrtres of different helmsmen.

such is theJ ison d’etre for aufomatic steerrn thbetor
roceedrng to gescribe the p rrn}crplesunder ing the mechanica
contro of the direction of % at sea, It | necessar 0.0 rspe
t e eIroneous rm ression, which sometimes exists, fHat th ﬁaﬁ
steerrng re res some mgrscterrousnﬁr vY]ero intuition, whic
course, can ot be possessed by a machine

CRn anaI rt will .be found that this alleqed anti réa tor

ab tg/ act nothrn g more than, an estimation of t -

m $S or rness the rnar? etrﬁ Htpas card In reIatro
eactua c angeo directl ip’s head.

It is for this reason that the human hglmsman kee s one eye
on the comp ass and éhe other on some tsta tohj %cl ahead or
near ah ea herr[r to that Eractrce e 15 able to Fﬂ
rmate the time [ag, and extent of, scrI atio g
netrc c ass car% s(wes as a % as to when an
mfu m IS t0 be applie 8 umed movement, as
rﬁhrr}assmm an apparent ange 0 hea ing Iindicated by 'the
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|f th%t be ag recrateg 1{hen it follows that srnce a machrng
cannot eexH ted to differentjate ber eent ePcP ent .an
real movement of a ship’s head, |t WI be reﬁ ised that it.is
impossiple to devise an automatic. and mechanical contriv-
ance wnich will operate satisfactorily In conjunction with a
magnetic compass.

Therefore the f!)rst e?sentral to automatic sJeerrnq IS a com-
ass whre IS C a]leo Ivin nr edrﬁte and cons }ent Indi-
atrona the slighest tendency of the ship to deviate from any
esired course.

These re urr ments are tob found only in the compass,
which s not §e endent on Ee varying y forces &’/ ?1e eaFrah
ma neE , an B ﬁeete thero an steel In t evrcrnrty
ﬁ Je, or X e movements of the ship hnaseaway

as, moreo er, a ||rectve orce m ){trmelsl at of.the ahg
netic comg 33 and t esrnn 1s such that all oscillation of the
compass card is defrnrte y eliminated.

The ReIatron between he Gyro Compass and Automatrc
Steerrnp rt) araﬁus— { |s not ecessar}/ |ve an
? of yS an ere 0res underlgrn? he rncr les

ro comPass In order to give %rref? r auto

\Born 0 nI
matrc Tot, yet it 1s esfs]entral to Jeal ith the relation-
ship exrstrn between them

Fig. 1 shows the gyro compass, which consists in the main of
three” elements:—

Frrstl that containing the gyroscope and the system of con-
Ho wh .X ? ayses t eaxIg Pth%yi/vheelpto seek anﬂnarntarn the
Irection of the geographical pole

SecondIIy a]n outeree ent carr zﬁs card, which
simple elect rca ollow- ups ena Orthzf rhnt
ot dto etranJecrs esame vertrca ane St
axeo teg roscoe a

Thirdly, a xedsu orting frame fitted with a ring concentric
wrtn eycompasscaganrp%arryrn th berIrneg

The Rerﬁreater Sgstem —This lg)rrncr Ie of constructron B
‘m\s of a arr%nrrr ment, where ear w e(e on tne 0 ter
ollow-up engages with Ern on angd . drives the b&r
carrra eo a commutator type transmitter which Is attache

the fixed frame.

B th se mean relative movement hetween the compass
cardyang the %ubhe Vne can e communrcater? eIectrrcanhe t0
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geswed (E)(?Sltlon Thus the dlrect‘on of tne tru nort|1 gole

e reproduced g a manner similar to that of an electric

aste .clock, situated. in the charé room and operatm% repeater
tlme jals in the engine room and passengers” quarters

NOKTH ELEVATION.
Fig 1 —Master Gyro Compass.

These auxiliaries arT knon)n as repeater com as(fes and each
unit consi ts of a smal steP -step. motor w ICR’L rIVEi g com-
pass card through a train of géars; the reduction being 180 to 1.

ma?ﬂ;e Sstucfhrqepg‘ater n}agorafr?rms an essenattla{ [e)art of at %od
corner o?eF qu p\ﬁﬁ Fe o' the rlg?n W%e seen the transmltter
on the master compass.

SWIH he observed from the connections, this motor has Six
poles, which are wound In pairs.

The transmitter Is so arranqed that it flrst energises on% a|r
of OPfOS'Be poles In theJeP ?fr motor, byt owing to the
carr EI%{ ftaﬁ ere h lows that the eco ste
frans I n%;lse the next pair o poes ur|n WhICh
tlmet |rstpa|r rentain energised.
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The third step will be such that tge second pair of. [ooles in
f)e re gter motor remaJn energised while the original pair
ecome de-energised, and so on.

From this it foII ws that the. sof& iron armature, ﬁf the_re-
eater motor Wl|t£1 eup a o3| jon nstlr In line w* he fH
Ealr f poles, then ylnq eV n?/ hween wa alrs o ﬁ
owe (? ositi in e th the seoon Balr oféJ es: the
coanu uS éjroce ure resu Iy in" a complete turn
of the armature

il be obs? Y1ed that there are twelve definite stegs for a
comﬁ ete turn of the armatélre each representing a movement
throligh-arc e(1ual to thirty degrees.

As reV|ousy m ntloneld the stdJe of the armature drives

the. compass cdrd throu reduction of 180 to 1, from
P? (I]he agtual movement o%

ting eventua

which (llows that the reBeater
8on;PCass card In relation to one step of the armature will be 10°

Therefore, it is correct to say that the readings of the master
c?mgass are transmitted to Ilhe regteateJ compasses with a degree
of accuracy equivalent to 1/6th eqree.

hat has been said. UH to the g Bsent m% y be re aroed more

or ess as an l|)ntrodoct|o to OU{ U or want of a better

J It maY e sal thatéhe ink between the gyro compass
gyro pilot has been described.

The Essential Elements of an A ton]1 atic Steerlnﬁ; Device.—

We are no Iﬂ a position_to consider the manneB W Ich the
trans \tte H] IC#]IIOHS of the master ¢ ﬂ can be utilised for

contr e te emohor steerin gear 8h In furn actuates
}ngntt (r)ottﬁee vralljl g on the steerlng ngine and finally the move-

On referrin galn to the same, Flr% 2, Which is adla ram-
‘%sketch n elementary automatic steenn\o }1 ‘1
e seen that the compass repeater moﬁor L es,’ throu
geanng, a contact making" arrangement called the roller ar

s will be seen, the arm carried at its extremities two carbon
rollers,. one of which runs. on the nside o a con uctor rlng
whichis d VI ed so 35 to_form two he‘f circles WI Ir gaﬁ
dlametrlca opﬁos(e The other roller, af the en

short arm, rns Inside a com oete co nductor ring, whic |s con-
nected to the s |ps electrical supply

rther examination of the dla ram will show that one-lialf
of tHe split conductor ring 1s co nected tot me solenoid o?
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c‘laﬁp”er switch “A” the other fo the opposite cJa per switch
. These sw*tches congrol the steerr t]oep and direc-
tion 0 rotatron of the “ drive motor ™ 15 0f the ord nary series
woun type.

]h drrve motor, necessary. arrneg qha roller chain, con-
trol the rotation of the steefi héel, which of course, actu-
ates the telemotor system In t ecustomary manner.

|t rs important to observ rtper that éhe drrvemoﬁor ear-
ing a] 50 obp erates a ver |ca twhrc rves a bevel wheel,
to"which both the con uctor rings are secured.

Principles of Operat?n—ln order t]o folhlow the 0 eratron of
the mechanism it Is we) to reiterate that the three major unhts
o the s stem consist of the ma tergrxyro compass, shown on §

e
vt’r@%f ch”}gr tﬁ?sénat‘eteér expl a(t)roer”?nay be regasrtt?eergma

Asastartrn oint we will consider that the vessel is stead
on hercoursev”t H W Im a rdsﬁr s \R/hen those con rtron%
nrevall the arrr (ﬂ of the split con Uftor rn |s Ina vertrc
osition and t ler conta t1s direct %

over it. Conse
e clrcult to the drive motor Is rnlcomplete an dﬁ% R
happens.
Immediatel F hehad moves, the reIatrv osrtrons of
er fore ang aft fline gro e alfer. The resul
at the ™ tollow-up ™ system astEr compass causes
e north ornt cif e c mpasg card to tin a rg ent
tNl)t the axle, at the rel troB bet een. it an

upber Jin c anges. ctuates the brus c?rrhage 0 te

transmitter whrﬁ controlls the movements of all the repeater
compasses and the repeater motor within the gyro pilot.

The impulses thus comm nrcgted to the repeater motor ca se
the armature 1o take up,a fresh positio doin

roller contact 1S rrven froHt Its horma ertr aI oSl on to a
Eosrtron An rcatF a rn) ht condi |0ns
urrent is SIE F rom the tar 0ar aIf o e conauctor
rran; angc scag rtch which competestech
cult fo the r|v or through field “A.” and gsu Its mé
%t%e/rernngenwhee being turned, an eventually produces rudder

It will be observed that immediately the drive motor comes
into operation to move the rudder, there is also a movement
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L’ the St?“t ?onductor ring in such a direction that the gap
chases the roller arm

As soop as the shrP responds to the aprt)lroatron of the rudder
and steadies, the [ler contact remarns atrona Si cle)t ere Is
0 movement of the tranSJnrtter t there str e a en
enccy towards furt errud e] ovement, unti n\ovenhento

on Uﬁtor rin [eac gosrtron 50 as to\P ace t ||
Fnad) overt cont dt roI he circult to the dri motorwrl
n be broken and rudder movement cease.

At thrs stage of thehevolutron the action of the rudder will
chmence cause the ‘ship. to return to _her course. ~ This

C an%e of direction will e indicated by the c [n[p S, an
corre ondrn? movemento there eater otorv“ ake p a e—
this time | ogposde irection—and the roller arm wr
carried to the other side of the split conductor ring.

In this caset el circuit to hhe drive mot?]r will be cJosed by
t?]eeratron of ¢ apeper switc the motor. wil rot te

opposite d ctron and apnlgn fcto]unt(errlactrng rud 5

movement Once ao he operall ve mlotor wil
groduce a_movement o e split co ductor rhn —i)

Rﬁosrte dir eftron —an %z#) nase the’rolle contact
F'rnotoeventua y catch it up a brea the circuit to the drive

This procedure wil| be repeated until the ship is.again stead
n her Boursle ﬁen tlte roﬁPer contact wi Fbe \F/)ertrcglaand over
the gap of the split conductor ring.

Asmentrfoned hefore, the illustration gives onlg esrm Ieﬁ
elements of an automatrc st arrn ag afatus, an

nism was rt)ut on hoard in this s orm it woug ound
that a constant yaw on each srdeo er course would result

The aPparatus as so far descrrbed merely satisfies. the two
gssentra re urre ents, namely, to detect the immediate, ten-

a to_apply Instantly such movement of the
ruddgr ervi/l cause the ve¥se| to ret rn towar sﬁer course.

T e Need of FIexrbrIrtX %n mdnirdual everY uessel
er Qwn cha[acterrstr S, aﬂ is apg les parfjcu ary to

er steerrng ualities.  Oneé shi l]urea rvg ggree
dder move ent 0 counteract fOJ a smaI dnrtra viation
rom course, while anot ermay nee %n two. egreeso rudder
ort es me amount o Y t again, raud t, trim
n weather enter ar |nt t]eerrn charactetistics of
ships, so that in o er to ea wrt the“varying conditions
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which may be met with in different t ePes of vessel |t IS neces-
sary thai thy utomatlc steering aptY ratus must an ex-
ceedingly flexible nature.
o T(t)teof\a/cstors which have to be cared for may be summarised
gn ) A natural period of yaw as apart from a real deviation
from course.
&2 Lost IROIIOH which may exist in the telemotor system and
linkage In the steering gear:

3) Rate and amount of rudder movement for the initial (ine
\d/g Sreele alteration from course as required by any particular

The Com vEleteAutomatlcPllot —We will no refertoFlg 3
and see ho tthese vary(pq cono’1 lons are wor % (fut n -
tice. will be notice hat this dia ram e odies th e e -
entss own in the preced mg one, ia al] tton It inc udes
ane n}egeessary refinements to give effect to the requirements o
re eatet otor, it will be noticed, drives the contact

arenatltt th?ti tltadelttmrentlal gearing, but the reason for this wr“%
The Weather A})djustment —Co 5|de[ltng the flrst of the three

fa lth['Sarlt Irg ?ée 1o I'%IIE:EgdUﬁﬁ SUC% i S%ISng ?Ng é’f(}él@ﬁa ﬁg

In—c the “ weather adAusttn tsltH
Eear Wﬁ]ee af the rear, Is e aq/ us it this wedge Is
then the least movement of the riepeater otor

vﬁlwvresut Inan i eglae movgmerLtFof er ar

the othe( hand, snould the wedge tlaiy wﬂhﬂrawa

there Wh ﬁust certain amoun ost otion, wh |c Wi
enable the s gs ea(i to yaw to an exten(s ependin n p
rgqoeunat”%fsak wit out any corresponding move en of the

This is known as the “ weathe adjustment.” In a smoot
sea H IS eneraﬂ ?ound b% st 10 eftmlhate this Iostb‘notttbn H
allow e ShIP togctl elm ™ as soon as OSSI aumg
eav weather dva ageous to o n th weather a } -
ment sufficiently ar to a 0 the vess to pursue her normal
gaw in the prevallmg sea, and so prevent conttnuous hunting
the steering gear.

The T?Iemot%r Adjustment—We come now to the second
factor. It is obvious from reference to the diagram, that in-
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stead of the connect%on betnreen the ¢ R ?tor rn}]g and. the drive
rﬂotor beln ||n the form o avertrca gt as snown_|n Fi

there_is em gearqua rant fitted wit asrmrarw qe
contrivance totat rming the “ eat er a én]ent S
quadrant I1s mounte on th same shaft as a s tte ever, which
TrhtuBn IS connecte rrvrng [grn to a second_ lever or arm.

ase of this. ar sattach ge ﬂe which forms
one unit o? a train r??gears to t % %aft ofathe rfrrve motor.

For the moment it is ccinve entAo ignore the fact that the
lever can be shortened or lengthene

We ave seen aIread¥ that as sqon a%the drive motor is ener-
gf]se the moyement Is ransmrte to ehcon ductor rrn% hah
aSﬁS ero Ier contact. 8 s, therefore,
on the ear uadrant |% two wrt the sotted Ieve
there Is no loSt motion hetween t e m tor d conductor rrrn?ns
Under those conditions it Is evident t att e movement 0
0?nﬂuetor ring starts and stops with the starting and stopping

the motor.

But if it be assumed that, say, three spokes slack motion in
the steerrnrrr wheeluhas to Be taken liH % f%re t e ﬁro t?e valrfg
on the steefing engine opens It would mean that the s na
deviate from e ourlse] %onh e extent wrtnout rudder move-
ment being applied, although the steering wheel had turned.

Thatw é)uldm ke |tp srbI forthe ship.to takeaconsderable
seer and in or er o OYV ort at condition, the “ emo or

gustrng os otion to be put In between the
ge rquadrant and t e sotte ever,

TGUS it will be seen that if the wedege |s[%art|alllr</ withdrawn,
e e T S8 e
!) o%servatronpo ne electric Ardséer mdrcaﬂor y
The Ruclcler Adjustmerit—We now come to the third fa tor
whrc IS, er[ra s] trsre most important— drhe adgustment (nﬁ
9 ?tes ?unt nd s eed of rudder movement for t
Initia devratron rom the course.

A short while ago we referred brreflm the secon lever or
Frm w 8 earrres adrrvrng no Iced that the

il e rabr.f&nfrrn%ﬁ'ﬂsfrﬁ” e
nob TEShoun at the
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he effect of rarsrng this arm is to shorten the slotted Iever
nn vrce versa. e(iuent it will be seen that a on% ever
| result | |n a relatively small movement in a lven time—
gear Hua rant, and ence the conductor ring: on t eother
gan a shorter arm will give gteater movement of the con-
uctor ring In the same perio time.

The rate of n uIar movement of the roIIer arm de en s o
e ve ocrty e ves el’s head,

the rate at s nductor rn chasest r er arm
ep%ré rsernr}e e engt f ever and also the sp e of rotation

The latter can ereu te turnn a
? [pswrtch W rch lias three positions, na ?y slow, dtﬂn

Therefare if the underw ter}lrnes 8fashrp the nature ofher
Istrn and the dimensions of t L\d er, are such as tthro uce
errn characteristics, |tw rob?bl mean t %for a
sma éJA' rom urse relati ar eamounto cou
teractr ru amo ed, er db Thrswu
ecessr eturnrn der’ ad ustrn o in suc

rrectr na to len then geb otte Ie er, a , may be, the best
speed ort e motor would be m

:1kmg he aaeofavessehl wrthdasmallc effrcrento fineness,
r] er and high spee err dp |t|
B a et tasma rud er moveme éare woul
n aeuatet keeptesr as ose I COUrse as
ossr nder or rnarv cumst nces, the © ru der adjust-
wou ned so as to(fhortg he ‘slotted fever
an the speed of the rive motor woul

probably be Dest set at

B the vervultature of things, it is notdBossrbIe to lay down

any “definite rule with regar to the pro ettin
a%r: hes at seawrt th ?u dder a n |% drﬁerent
E characteris-

Posm? he vessh ickly reveal the g nera ustngent g

Sugse?u%nt chandes of t‘feerag

tertron in the spee to take care of var
Xvaerertlegr r:ondrtronsp S oud with a little practice, be eZs%
Havin descrr ed reason for different ad ustments and
tloenmﬁth%d em tfoyed ?orma?dn same, It Is necessary to men-

e ro edure entalls no anxiety for the offrcer In-
charge ot h h 4
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het lemotor adu ent remains practically constant pro-
errng the pressurejo merhydrau IC s@stem IS r)harntarneé P

The rudder a%justme?t shouLd onI}/ require resettrr] when
aco siderable change of drayght or trim Jias tak P ce, 0,
e, When heav weathgrr experienced. In the latter cir-
gbrengatance It may be foun vantageous {0 reduce the motor
The Weatger adjust ent IS needed as a rule, onluJ in heav
weathr and Is furne ufrcrent H\B?venhcontrn ous hunt-
rng he ste%rrng wheel and to“allow for the normal yawing
pe jod of the shi
%Prlot WheeI—There remains but three further rte S
JC are entitled to somefexplanatron ne 1S thetPrIo
This rss own at Bfle to I?n gnd it wr observe dt
the woﬁe |spcoa aro ne 0 berng oved 10 an position an

Automatrc Steerrﬂg Position.—When Ehe Erlrit wheel | |1s in the

osition, th€ point of its std clear of the Hear
Whee haVing Noles near its periphefy. |n that ﬁosrtron there
1snothrng {0 opstruct the repeater motor driving tne roller arm.

his 1s cdlled the automatic steering position.

Hand Steerrh Position. —Wh en the p\lot wheel is pushed to

te \ osrton the or t of Its spindle |senﬂ ﬂed in on” of

ti(es the earw ee opposite to 1t, which fas the effect
Ioc Ing the repeater motor,

[t is here tlhat the drfferentra[] conies in, Srnce the ear on
the rod asaﬁo hecome er]Pg wrt anoth er rfar Y
ment of the pilot w teelw sult In direct con rol of the roller
arm—expresse rently—hand steering 1s achreve |n a

simple and satrsfactory manner,

Limit Switchgs.—Another p ?rnt worthK of. mentron rs the
imit swrtc T IS |s s own clearly .on the d %r t can
e set sot E the. ca Jga S the circult to the drive motor
at any pre-determined rudder an

The switch is arranged in uch ay that at the moment of
0 enrng It rr gs an alar belfon tﬁevhrf/d e and ehen the stwe)
responds t e action g} g rudder the aIarm ceases and t

circult to the motor 1s closed automatically.

rive Motor Clutch,—An ordinary dog type clutch is pro-
;/trg%rdmgowﬁeneqagmg and drsengagrn Ft tyro pilot ?rom the
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Fig. 3.—Schematic Diagram of Automatic Steering Apparatus.
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Automatic Steering in Practice—Figure 4 shows %he augo-
matic st erlng ,aﬂgar tus connected io e steering wheel of a
ship. The various controls are clearly shown.

n the assumption that we are hound down channel, w
wiﬁ suppose tf]naq the Trltnity plrlot ?nas been discharged o

Fig. 4. The Gyro Pilot.

Dover, and that the %artermaster lias steadied the ship on her
course to a position Off Dungeness.

gl 18 ot G e st puTs e pibt e o e G
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utomatic steering posjtion, sees that the helm is amidships,
e(?sl[hgpmc oalsegﬁegclﬁ f1 which engages tne apparatus vﬁh

T Tssel will now b%ke t op he r urse automatlcallg
Itt to { rae

b e aftention a m the course. rec
gm%medwn servatlon Ig)e hela1 aglcator I'[WI ecome

an easy matter to make any minor modifications to the adjyst-
ments%o thaté e shi awna e th tposmgfe course wit Lh
minimum rudder movement.

Fig. 5.—Rudder Angle Chart.

The Two-unit G ro PJIot—Another form of auto |(% steer-
mg apparatus is n existence. ? ntia ferenc

rom the one just escrl ed c%nswts S|mMo e separation 0
the contact mechanism from the power nit

The former is on the bridge and is n}]n v\y connectquto the
em er unit \w

SItILPate(ftee”trP]% \Sl\{ﬁgﬁﬂg i Qﬁ%r%teqst by a sultanle ar
rangement, controls thé throttle valve.

This type has a distinct. advantage, ipasmuch as all slack n
the te? n}{gtor gear IS epmmated aﬂd aPso provides an entlre|y
Independent system of steering.
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The Valve of Automatic Steerrnsq —The economrc?I ogerathon
of a ship at sea is qepen ent ou on\ varying ractors that
It 1S quite jm ossr?eto state def\nrtw e savipg which auto-
matjc steerin con ers on a vessel which Is equipped with the
modem apparatus.

FrgBre 51s a reprodugdon of a sectiop of %gra hic chart
madF Xan aytomatic rudder anr[]Ie recorder on board a steamer
employed In the Western ocean trade.

An examr(n tion of this erI show ghat when the vessel vrr]as
ernﬂ steere hand, with the aid of a magnetic co LP%S
exte t of ruddér movement was verI great and the n mber o;
BP Icatjons ver fre uent. On the contrarﬁ/ In th T case 0
omatgc steer ver?/ notrgeabe that the a H %r mo e-
rr]nuen% %he ru er was im ratey suppressed,” while

movements was reduced.
This record was made during a aIe Irrs however, Nno ex-
agggratron to state. that, as a qu ahl rulg, 'the reduction In
er movements is rarely ever less than 40%.

Jhe extrél ﬁ]ower absorbed b Annecessary movements of the
rudder, an consequent retardation of ‘spee —n?t to men-
fion the, savrn% rougvht out Iesswear and tegro th%ste -
In en%me are a fe ornt? which Isuggest Ingjcate that the
gyro tompass has cerfainly contributéd something towarads
bétter and more economical navigation.

ero

The Chairman ; We ha e to thank Mr, Clifford for.a most in-
terestrn naper. a_paper on the g[}/roscogrc COmpass
October, ' 1913: aso rn Oct er,, 191 automatrf
steer(rnﬁ1 apparatus shown to- nrgi tis rﬂurte a new featur
thin e rt shown Is very interes rnq It {rngs back re-
marks. often heard at sea¥ s a 0, tg he effect” that some
rap rc record of the stee mR uld B reat assrslgnﬁe
his ﬁtem certain ttarrhst at esrred OJ | wou
to askt e author whether this apparatus is actually in service.
Tge Author: Y.es: there are about one hun(dred ships
fitted with eutom?trc steerin aratus.. Prn rI a%/
rnteretn it | tell you that t achrne rss ent rbe
§ e t e very same mode ft steers t F ere Rarra 0

52 80 tons to steer the ex- |Tra 3( rg tor launch Amo 11,
owned by Mr. Ernest Guinness, of onty 35 tons.



PRACTICE OE AUTOMATIC STEERING.

Mr, E 0. Beckett: Wil t authorkndl ide of
gllagrrrg%en?no%vtn tﬁgaslzglrrJ I\t\nolyfgnlﬂr?htrog akaOlt %/e sng%rstﬁtorwe)rt

The A thor II think you refer to the “ Ruddder adjust-
ment " |s regulates_the ang uIara nt nd spee ? ove-
meennttr eru at rTSgcnI%cess Izstsseatuer3 shi |seegvI
ared wrﬁh t at va % ft C |er OnePN H? equir ﬂurrcrh
n sma movement t g ot er [g ﬁ erh aps a slower
ovement. It 15 accompl % ¥ nn%; eni gdor shortenrn%
the Ie er movement etw h otor an conducto
or fol owu rrng the e ect of which I!rs to Provr e a meﬁns
uctor rm? ma chasetero [{

rke r\ %ont ct either
urc for sowr s adjustnent |5 reg L P, e move-
ent of the driv ng Brn up or down Inside the slotted lever,

Mr. A. Joblrn s ense with the quartermaster al-
together oris |t ecessa hrm stangma%

The Aut hor Tnat |s a mater e t decr?ed b the captain

of the shnf [t wi recrate at at |rstt whoIe ro

fe ure will be so e trre strange1t at caution and, ma

Ittle n}atrust may at Is only natura Late
ence IS arne

s confl e is a. less r ten encPFI towar s
avmagt a quarter st%r actual statbone é e w ?
Ut rather'to PO im at so ed| onte In fair
wea%her runs t eh Rgears no need for the he ms an to be on
tec nge over romtea(rirt alrcto hand-
teerrng |s o s n rapid that it could easily be accom-
Ished” by the 0 cer of the ‘watch.

r Job lifford is.to be con ratu ted on givin

suggause eJ hrnkthrs appa IIIa aVﬁ {heg hre%

P neer a. lcf eal o anxiety re ar mg rsb nkers, as It
Inates indifrerent steering.

Tbhe Author Y S: thatlr ?10 and there are other advantages
% %amed requently hap ens at ver ea\rg/dseas 5
B h) for no_other réason ‘than eheIm man | ecerve
the magnetrc compass and app |esh m th ewron
f” this occura It means trf] |dp% ead IS eIt e ma e
all 0 |nt the

urp to Wh ward or to trou h of the ea
wrt a result that unnece sar watrrssvt) er?lrs

an aspec at t man is
Eer tpwen%r[esgs grr]rétr% opﬁrs tchk at thhtwb

nd whose e
ecomes ess as four or eig S IS approache

est
iciency
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Mr. Jobling: | sum)ose the ordinary compass deviation does
not enter much into this

The Author There are no errors at all.  Since the q
com[p 13 iS non-ina netlc it does notmatterwhat niasses of Ifon
f ee th)e nedr the a%)aratus or you could place magnets
| roun ut they would make no impression.
Mr. Jobln : Where doe r0.Wej ht come in. And
how do you'a just that for thf%]grer?g in th course.

The Author ; So far as automatic ste rln% (ionc rn%d it is
convenient to regftrd the a paratus as t usce which turns
the steerlng while VI0 €O Pass wh 'f IS a separate
urmt maé/ e reg a{de as the Brains of the comﬁletee uip ment
he indications of the mas er compass re com chae
automatic steering device by means 0 eectlrg |mpulses ang
nathing more. Thus the gyro compass |tsg ?1 ﬁt interfere
with when an alteratio ofcoulrse srﬁ quired, whic unctlon IS
performed by movmg e small wheel on the gyro pilot,

The ch |rma% It is mterestln to see the ﬁrogres?]whlch IS
ein ? % these matters nderstand that"wit ?ut com
assr 0 t)ls class we could not nawgate certain casbses of

esses submarines | rtlcu lleve that two -
shi swereﬁaceg at trhep?hs osa he Ger an nava autehorl-
ties prior to 1914 for experiment in this pro

| am sure | am voicing the feeling of the eting, when |
Br%pose a very hearty votego than‘h ?o Mr. C'Pteford gfor h?s

Mr. CJIffOt brlefl acknowlegt/g urtwe vote of th hcl? and

expresse ﬁ iness 0. answer an er question which may
be'sent to him in writing.
0
Notes.

“North E/Ia tern” Douple Acnkg Four Stroke Digsel
Eng mefor tentor f( 0lt Co L|ver pool).-—This
enﬂme which is the first of a new rp to be put |nto service,

propel the most powerful single screw motorship. afloat.
It 1s the result of four years experimental work cafried out
jointly by The North Eastern Marine Engineering Co., Ltd.,
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Wallsend-on- TL%ne and Messirs Werkspoor, Amsterdam, the
leading particulars being as follows
6 Cylinders.
820'm/m (32J ins.) Bore.
1.500 m/m (59 ins.) Stroke.
4500 B.H.P. in Service at 9 R.P. M

The ex rrgrent%l en rne at Wallsend. i rs fIar e size
the cylinder bore bein m/m 311 |ns the stfoke of
Prsto 1,400 m m §55 ns an has heen runnrn or the past
h H t erimental work has een v xten rve

our continuous runs of from 21 to tﬁ ura-
Jon t en mecpavrng turned over 30 mrlIron revolutions
uring that perio

In the engine under review the usual accessibilit oft
rsto qor rng ectron anJ overhauﬁn so we(if tried OHJ
B ster SErn eActrn Eq een retaine |nt
ctrn ?] identa y akes the rnspec
tron an rnoq ternt rnal SI aces o cylind er a com-
eperatrE[r he va]ves at boh 0 hottom
quickly and easily removed w re necessary

e cylinder heads are of Perlrt [ron, and of the WF” known
single actin degrt%rrr \Srvgtétef eetvrr/grle\r/re ﬂ1ff thea \egntre Ine, thH
gKY r?erh ﬁerY%sepahrate from the h earte |tlejorrEt [)ern H
rf e trave A %p grston rrg u% Eermrtt %
ew iner being frtte ? xrlstrn P%ad tuds and nuts at
E ornt re o stad ess shee The necessary valyes for
otto c¥ e é‘r r?]useb In a separate. com ustrog
chamber whrch s bolted to the bottom cover with a qr% n
oint. The b om cover, combustron chamber and Ing
0X areo Peré ron. i Giameter. and of .
S H B
(nrcn]gthe rﬁton IS B%Tteé IS bgrrng ? dorot In the
piston, and the connectrn% holts are of nickel chrome steel.
r

The istons are of Perlit Iron and carry. 11 rin s an
rﬁ)ecralpac In ? E. 5 Lt/facture% itte 8
elt O,ston rod- stu |ng 0XES, hrc are se

e
i

esign and man

rfarate rom, an

ottﬁm of cylinder cover, us achrtatrng éamrna

tron oft ackin recess |sgroY]| %d Int eJrrst etWﬁen
upper an ower roups of rings w communicates wit
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test valve conn}ectrop in cylinder wa(!ls when crank is on bottom
dead centre, the valve bein o ened at the correct momentb

a_cam. hA onnectrop from this valve to ressure g
shows whether any leaka 3 IS tﬁk ace past the piston
rings. Fres wat r.1s used In t rs ons, a. oo er erng
mo ne on the en Be column, an he water rsi conve ed t
from the pistons by means of eaw au eteeco
ounted to the ast m quid eshoes e Packl g 5
as re% elved specra tt tron on t err ental en ﬂ]rneé
o maltron Xép tte mastu avin eree
resu grrbr Ity h&s been found to gve entrreI satrsfac ory

The engine framrng eprrsrng cast iron colomns has
been esr% same lipes as the %xperrment% gnle
rh &hﬁ In eActrnP Enrrrrnes of the'M.Y. Raby Castle,
which have prove S0 satistactory In service.

The crankshaft rs 21 ins. diameter, and built up. on the
hrtgy system of onstructron and 1s perhaps the largest
shat 0 far burIt In this country.

The to haIv§s of main beaﬁn%s] are heId do n by cast steeJ(

orted by nuts aln bolts, which are carrie
Jitiro gh rorh top o? eyl nder heams 0] the un er side 0

Eac crosshedrs uided by one ahead nd two astern quides,
the eF hng su(ﬂ cient s acentt/etween tﬁ atter to aIl 9n

en the’ ro erng ra utwards and the whoe o? ﬂ
main running gear i forced lubricate

The engrnes are reversed b gns of sIrdrn% the cam shaft.
The tog gnlevers are m tﬂt neccerc]trr s on the reyers-
ing shaft, which carries a scroll-cam for sliding the cam shaft.
The operation is as follows—

ofhr ST, S8 P

frrgz) Move reversrr shaft from |t(ts t)neahead t as ern, tEX

7120 degre his motjo fop valve evers
lneans of ?rge scroq cam, an trhe last 120 gegrees drops t

evers on to the top astern cams.

ove starting shaft to “ 6 cylinders_ op Air,” after
Wth) the sequencegof operations wrﬁ he as mrchateJ later.



Internal Combustion Engine of the “ Stentor,” Double-acting, Four-stroke with six cylinders, 32iin. diam. x 53in. stroke.
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The reversing shaft is rotate means, of a rack and pi |on
Ehe anron bl ’3% cut on the sgaﬁ{ na the r c?< vararvenp irect
y an air cylinder in conjunction with an oil damping cylinder.

The starting shaft. is turned b means of a compressed air
motor andrrgs gposrtrons as fol){o P

1. Sto

OTgp Cylinders on Air.

3 Top Cylrnders on Air, 3 Top Cylinders fuel.
0 Top, Cylinders fuel, preheating on Bottom.
5 6 Cylinders double acting.

n all positions of starting sh cept the bottom
lr \Pa?ves are ?reld openg andﬁl E tPom |%Iet valves are
out 0 gear and shut.

The starting shaft actuates the majn starting valves in the
gtandard way rFaIso controls the tJueI pumpg and tﬁ rl)last

Tge engjne is fitted wrth one fvel egumg Per cylcrnder of thg

acting fype. one end supplyin
[0 E Rl )

oportion of the stro rna Governor also contro
Phepsuctron valves of t‘ra uAI nP

Th haft is driven by a P cfank shaft hee
1 SR VL s
prV ous satistactory pr CtICG

~ooro

Heneral idea of the engine will be obtained from the photo-
graph reproduced.

AWARDS.

Lloyd's Regrster Scholarshrp—After the xamrnatron
P ers were examined n ergsults abulated

iculars wer% sU mrtte Y S eﬁrster of 8
rscusse when It was decrded three candr ates Who
ained e |hestmarks ora ur er examination as to their
ersona rly d outlook. f was arrang ed for and carrred
o e fec after w,wrcla the fq owrfg report wa ?rw%rded
te ecretary oyd’s Register of Shipping for further con-
sideration and frnal decision: —

“In ccor?ance with the .view e rlrress d ?fter submittin
the results of the Examination and the details as to the can-
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didates who gained tRe thﬁee hrghest pIacEs arran%ements
were made to Nave eac oft em n ervrewed two REpresen-
tatjves from Lloyd’s R g te Shippin two ereser}]
tﬁtrves rom the Instituté of Marine Eng eers together wit
the Honorary ecretary

The candidates were interviewed on June 17th in the follow-
rng order:

T. Gardi 20, from Cofk b
g i apprencesity. - Numberof arks ganed n al-0A.

R. M B h d h
oapprentrces rBa” atﬁmber otI rgrksaggrnemrerrgll e5957erve E

R. Hall, age 20, Lrom Plaistow, ondoE E. wgere hF is
gg&/rng his apprenticéship.  Number of marks gained In a

The Commrttee of Fﬁwegresen fatives, afte examrﬂrng each one
5e arae came to the unanimous onc usion that the three
rea exagt ples and we wortg/ support an ﬁncour]-
ent |nt elr desire to progress In Stu yand research, bot

|n t eory and practice.

gareful consrqer tion was given o each case o rrr]rerrt)s
an rdtwas reso ve rectommend that the Sc olarship
awarded ar iner.

With further reference toJ I(\{Ior an, Who has attemPted
the ex mrnatron and gar ed sec pI ce on th ree occas?
1924 925 and 1926 an woul eovert J't limit q
next ar as athetrc view was taken %n the | nstrtu(s
ecr 1 {0 Morgan to assist him In his study
towards obt rne the B Sc. Degree.

ith regard to E. R, Hall, he was encouraged to keep on
stt}/r\{yrng ) %%ave another trial next yearQ J P
James Adamson,
Hon. Secretary.

Lloyd’s Register of Shipping has decided that the Scholas-
ship qbye aswar elft to R rpgr r%rner ho Wi Penter upon hrrs
Unrversrty Course on the opening of the Session.—J. A.

%followrnrlr is from * LI? ya’s List and ShdpP g azette,”
rng Org?rnry 10th. A copy of ‘the Paper quote the Read-
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ure of Steam.—An important and valuable paper. was-
[) ? fast nrght}r fgre the InsFt)rtutron onf Fn rneer %np d Ship-
% cotlan t%y Ir James Kemna e Develop-
ment of Increased Efficiency in Steam A&P ﬁatrm or. Marine

SPaugr Soses from which we”have extract ollowing pas

Jncreased effrcren(ey both in Iand |nstaIIatr ns and o o board
ship, with rncrea?e econom n fuel, as 7 P desire {0
maesteame ?sta ations. rv the same calorl rce fcrenc that

r
rovements th aé ave gopecred | steam p ant Ithese rove
ents are a mainly upon increases 0 gssure fee gm
Eerature an tempe(ature superheat na are restricte

IS obtaina rom ne Diese (enﬁrne N ti]e or

e last case to the limit that the material of which the super-
eaters are made will stand.

The screntrfrc foundatro s and ad}qantage in con ectroE with
increased tem erfa ean ressure nave, o c een nown
since the a arr] irn, Rankine an ot ers,  Man
ears a o P rkins built marine mac rner¥ to work at a ?tEfi
ressur ]] (L P pef square m )] d ]ahem F

nr% tot e lac m anical fac rtres an ? t PO [t e
an en%clnér;ery requrr or the construction of suitable boileta

Heat Conte t—The gain due to higher steam pressure arises

r from the fact “t the heat tontent per Ib.. of steam,

|t mcreasess up to e quare rnch com
mences he to rmrnr ow and, the or as the press
cre sed ahove 0 more eat t t £0 etrca

ess has to be transferred from the fuel fo the water at

rn rease ssure. onsequﬂnt Wlt? %urta e arrange-

ents of the P reater Utilisation of the steam canbe
obtained from Hr Puel Eatt e hrglher pressures.

It should be observeij at the oHts t that the efficiency of thg
boilers 1s. not materially modifie Li %han%es In design an
con tructhon hae een ma e t0 ena 1gh L res%ure to he

wit nrto steam, mor can be done
t e machine. on In com aratrv% cent times that t
constr ctron of ste ener tor suita e tesg g pres-
%res éas been stu |ed an ecome rgctrcabe r]esu ts
o aine ave heen e[rtrreg/ ?rn installations. T -
\Bmen of the application of high pressures has taken plaee
rn tWo directions ;—
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) In utrlrsrnw %ssures of 600 or TOOIb, Per 502uare inch
IB new turbines Wwhich exhaust at. ressures of from 250 to 350
and using this exhaust steam r exrstrng lants.

L Ins %ralvy constructing turbines, to utr Ise hr ressure
thro h eran rh(}rncreasrng the stage expan-
sronr eone mac rnea atin

Plant Ab oad Of tlae former, the mo omrnent rl)stalla
tion 1 at t e Socr 'Electricite de F anger

e
Power tatron ata Pressur%ofSG atmos ers(180ﬂgrqb
ers uae rnc hrs ation the anti rpﬁted results ave
rea hrev ; rt IS expected that evenu sy
erm crencyo r”n t03 %r cent, wrlI reall ed
sno far, short of What Is obtaine wrt

rese ngine, nd h st IS advantage, that a very much chea er
uel, oﬁ rcoai1 can euseg forgeﬂeratrn stearh p

of rnst IIatrons of the second category referred o, éhe Philo
gtatrono m hio Power (i%mE and the Crawford Avenue
tation, of the Commonw at n Con\r/\}) rpr are the most
romr?rn pl[)actrca exam (f has a workin eam -

re ot 6 ersg are nc ?n atemperatureo
er rnsf trons I America whrc wrll

are man
horﬁ rove strr)hrng examples of the increased economy due to

r ressure.
%or me irme liorlers have also heen cons ucted to work at

frtom 5 ? 250 tla_lsnteanl< Iressltrrret nr\avrnr t teStln%oYr [r!e\r/teesd
%éacrfeot%o\?aaq e r?<s %rncdo abcggk gn% Wr?coi sWorﬁs at

In the trials carroled out at the Philo Power Station, ane krIo-
watt was1gﬁnerate { ﬁn ex endrture of between 13,000 and
14,0 U.’s Wr! c0 vert Hhto sh%b prse(Power
marrne pHrpose? P be up E carrespond-
tito athermal efficiency of about 25 per cent.

n all these installation ﬁbCOCk &erco boilers super-
eaters, econ mrsers an re eaters are used, tt]rs tY J
aller being t g on one a oTpte Ogeﬁ commercra an

SC
with which detrntte suIt recor tpr]esen tﬁﬁre are
no large Installati ns In orkin at these g res-

S&t”esc eex%e %Ii)nr tthtleeNo()rrtF'rrl+rr]eese rPon\rI/relrcgtV%rrin ?rﬁ?rev Negh;cr%stjre
llers have been working at ressure, and quite recently
B H oA RE Y, KR EnY , here Jof He Jeetsnal
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notherer%ht boilers I?aveb enrnsta”ed an are NOW in  USe, A

ave seen no records from this inst atron frsunderstoo

%att arn In economg ue.to the high er oller pressure, 1S
Jn er ceH XC Hsrve of the“gain due t reheating
ble |ng or feed-water heating.

ermaﬂ the question of hrgh gressures has been taken
ur? Wrt avial g Over 100 hoilers, having an aggr gate nheat-
g rrace ot square meres ando varyi ﬂ esrnns are

Fresent being constr cted aso tere?]mg -
sta Ia tlon berng carried out by Ba coc \/\{1 c X
ol A, s iy e

%g dpe H& t0 SLEP fg 1%6 800Iab rPfsteam erphour 0
anew tHr rne which ex au ts

at a stean}] J)ressure of
|s ex ust steam rs r superheateg In t‘ reheater |nte raI
with, tt\ oiler to 7 eg Is then conve%/ to t e
0rig rna rltre? re tn dn Irs arrangement |s Ver
srmrar to a ﬁ ers |nstal atron exceH tatr
aher t erg is no re a in t#] h Init Pare
su erheat o eq. nder this tem eraLture t?r it
t Ieaﬂaa]nceosp? uersrtrlr?rn \l}grrsen Stf%rg theorlrlresrtgrl?err%olnteof
nrch Fr)rt)as also carrreH outgb9 Ine borFermalkers

Several other plant ht be mentigned which also have re-

heatehrs notabl pﬁ jaﬂ‘lé’ &Craw?or Aven ?ants tia
Teesep ant, aB a tatron wor ”tP ressure at

arﬁrn ned erz & McLelfan for the ‘County 0
Lon onEIectrdc ISu (f:fom pany. -

In order to deal more effective]y with the high temperatyre t
which t(?%e steam IS superh atec} ere su erh%aters gre l1aceg
nearer the furnace zone than formerl g\leverte S,

aterial att Besent trme on the market ?m whic rw
eater tybes can magg HaceiL the probable fimit of workin
temperature at about

SR

at resent ern tinD ufm arton ort ﬁ urbine tea
tted ressure boile a
rnes or rlkrn ress reo rsquare inch. Pe
oiJers, |n rch E wel tand vY)frrst costw\eret

!
o, o e R b s T

1& da e results o
ollowed by marine engrneerswrthgreat Interest. In this case,
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Bn oIderto help the hoilers, the c%ndenser of the main en rnes rs
erng qhe in two sections, so that qne se%tron) zir

In use while the her IS un pair ] ehr roxr-
mate more closely to th etP/ F tte destroyers Ich 1s, per-
haps, not the most suitable for general mercantrle Work.

Sir Charles Parsr”rs asserts that wrth high pressure and suFer-
heat turbrne Insta atronsc n, undouhte nY ?arrre out
§rac rca mannerdro ! e Oe same thermal ef rcrenc% tae

i ergr%et%n UL el

\eres ures, anr?s 8 fers O%t nis SGSI n
ave recent or

en P ﬁ reseres of 1,500 |b.
uare In The trials at tjre E rs n- | umrnat(ngv tati n
eymouth, ressureo 1,20010,, are awaited With great

rnteres In tr‘ese Iﬂ? 1essu e Insta im?ns rgreatest care
IS rﬁqurred In the design’of and materia Porle mour}trngs
SUC %s water %au €s, sa;etY valves, stop valves, etc., foron
these fittings the success of high pressures Iargely depen S.

As rrvete steam drumSJnﬂHrre] excEptronaI care rn manu-

facture, solid-drawn steam 21 Pre erred Bres
sures oL Ib and érenwards Although the Iaan gerbr Hﬂe
drums ave riveted, and have proved .to b

e a
satisfactor 0% ressure ‘the care necgssar in herrcon
struction adet em amost as'costly as solid-drawn drums.

Comparatrve Costs. Ass mrn afuelval e of % (fOBTI
and_25 per cent, thermal ef ?? ertho -fired boilers %n orl
at 3 s per ton, the cost 0 f%rgro ucrn% g
t thermal ef

aélreonucy an?pe?:rfesuratg cor?n#)grg e engm%er%ce per }on
tcrnest CE)oesrt soh nE) ernI atnte rB W'elr Pr?sta%%%tp lon, Wrth hr r ?%siglrre%sure aune(]

P heat ag/ eantrcrE%te toh ea bout 2 per. cent, com
ﬁ ed wrt

1%[] cost with IESE ngines, and
e o Ehiihe s e e Vea“tﬁ%?é
EOY UE? al mnch greater convenience and %Eastrcrty W[W soon

gcome genera

ith coal burnrngf ?ue omdpuai Json (V?Vr?é‘u'? 3st[rl%lp]rcneoreefravour-

tﬁ ar\]n(rjrtnhecoca(]ﬁat fs lfo %10 0 I %
to g)angnprrtr}nlgs ab|8¥v ?n 0trhte moastmr]rgo errlrnnq Ir?rree n'é’{%"r troHs
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mechanical stokers are introduced, which would still further
considerably reduce the fuel cost.

The following paragraphs are from the “ Liverpool Journal
of Commerce,” goP r%]eg d

RGO( anrsatron of Ship Furldrng Industr — There Js a
atura assumg dpn that the final re ort of th ornt Co |ttee
0 em foprers N rRres(je ntatives o shipyard unions will con-

g Ite recomme atfons concerning the reorg anr atr n

h eratlons a]n grms In other d rrecnons Wlt
ct of e ucl %s hul costs an mducrn ners

mngf r?ecv?r ee?s wﬁrcn |st0%r£)a9mar Isutrren(r) ﬁt at th rese

e, wh GI’hO work is \I’Ig cam n HEW CtS
assumrn the rarity of an[rhes VlSItS |t will be reea %
IB I terrrn re ort of the Joint Co mrttee a num er 0

nrt ctr a s estron were m ge wisdom and ex-
|e C ?] reh 8 een cha en ﬁtwrt standin
rfnyéa unon eferred action until t e |ngrrP/ wa
% ma re ort resente eport
avar e In the rear f urde trade unron rePreseRta
Hvesvr] be cae upon at an ea ate to show whe hert 0y
ave e. couran{e to recgmmen or acc?pt nce a numper
ch an%]es in working chon Itions e(arls of'w \c ere In the
rntermr port, and'w fh must make an a gg ern ees
sahrg nt e Interests o eveg man en ins |(n r[r
recommfendatl(ons covered questro In conne tron
eontrnurt work, Inferchangeability and su strtutron in
F oLta%e of(ira tsmen.” Many examples of continuit
abaur whic d tend t0 reduc Hroductron COSts wer
g}ven E an a rPen IX to the report, and the examples quote
wor interc an eaple charaleter W'ere ‘even . more

numerous.. The suggested re orms applied to shiprepairin
ell as shi burLdrn gand are an ﬁutsPeP rfrn dem%n tratroﬂ j

eearewrhw ich’the whole of t esen esti nswere examin
Y men wn1 ave an intimate practical knowledge of the tech-
n que of shipyard practice.

ort of Northern Federation Allrance — Meanwprle
B rit er 8rt hTS made Its a pearfrnce refers 1) tpe shi
%r coal and Iron a ee s, an | ewo

AEm rirtheJn Sﬁctron oft trona}\ui\[le(a%e oL rpp 0 ers

0 Surprise nas CF ﬁeate
some or t e recommendations made follow the”same nes as
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ut forw rd in the interim re ort of th 0in |ttee
Phepshrob ?tn?n § str tr SS IS, t!g th t |n
swe coss 0 anu(?c re 0 too r| er nce
atcatr N ru es, the nee eater an made. of a our
al mr% chinery, te esrra Ity of a.wide do&tron of the
syste Paa/ n)t/ results, the acrn F son unre-
ricted OUP t, the poréanceo cheap fuel an wer ch arges
or transpot and th% reduction, of national exp eg ifure.
hs a safe prediction.that some 0 hese recormn tions. wr
e repeated in the fina reﬁ) rto eShrgbur In ommrt[ee
t%ll heﬁe are points which bear very clo eY e reviva
Ui drn Not on %s the Sh]J owner 1o eaHracte mto
th e new to e market roo being r\]N en that cost
rrtrs ar s been wn tq the”lotyest level Possr Ie
i c%m etrton W SmreSt put.In,a posiion 0 offer eficc
ihversr n ah rofa t 8& tgr E?/rrtrsh sahr OWnNers, yB attract a
arge share of the orders gn Lorer n a count which use
0c ug an |mp rtant lace In the a tvrtr(f rl)ome sh |rptfar s
In additjon t% % ralgnatter%re erred to a ovezit gforms
essentra to_the rec ve |n ustr the final report o

ornt onbr dl%?douglf stress on the reed riF

ghwérjrara% Ty il tr“'fnearttsn K

tevebr%/ rigl ca ISes scontracts anH
allowin P lders to obtain anum ero |Lewso e urpmené
H competitive and pot monopoly terms. shrg |n%
shipbuilding .in ustrre re to a reat extent, p rtn
a eenter f1 tn the new ton re urre omaet
rrtlrah me eet he newest a oste icient In.the
tarne prrces W rove ttractrve
the lea ers o e two in ust Bes have to%t er rather
t take up the positiops of buyer an rosPer us
. d ttve shi prng Inaustry |s Im 055| e ith out]
e in r beside” it avrrrI nd successtul ship burﬁ
|ustr T e two are In edpe(n ent to an extent wh |? not
g realise ? troE t0 makang |Hterna reforms
rn u(i agrﬁ tslorn uS Steerrg]sreour hec operatio %rfeshne%mar
%ﬂé%fﬁagnot Qopu t that |t(hv [F lbe grvth ?reeqy anr!p ?uﬁl
Shrpo ners and Comgrercrfal Aviation—In his address tO
er o

the m to Cham Commerce, which was reported
SIQ ourna of Commerce,” Sir Sefton Brancﬁ ade a
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oint which nas been presented m%ny
s that the shjpowning Industr ? oul
In the []k of the deve I?p en transgort X A to the
scoeo 1S 'ndtiStﬁ g/ initial stage ave S
get een acco B\/IS ed. the staem nt that si ce 1 19 ritis
Ircraft havH flo n4758 OOerles and cayrie Raissen

et e i W
i B e i

dmes in these potes. It
takea romrnent part

rtrate arr
Lans ?rt on e mpire routes orwh|c at resant |g
the only m Ir ea tranwort should .not he |srp aced
famner, SrtelrrZonated by e allance Wit I of ayr Tansport | :
at tﬁ |r%J ?rces W&Chplt Sh% fé %e osg% char] ?
rafsport at ﬁ %n P e main se utes epre
creroeo e airship, the f tn boat an er tydpeso air-
craft In relation to_the g hp an on termingd
v\ye perience.  One advant g whi |es
ou oscfe?] S over mdei)en ent enterpri es s th
esta1 ished the or anbsat on and possess eper onne urre
an etrans&) usrness and would no e{ave o tart
ovQ.. fton Branc er rm ressed on %c ar our
orrtre? the. nee |\{|nﬁr tenton to t
Ities e

?Ut € provision 0
acl or aircraft at wor rnci orts. He

U tErtate'rtatriar”br i
ower such as Great Britain

Qil Pollution

—The Cangress which is to, be hel
at W Shfr rTrton to?ongreSs ion | eH

rame mhernatronal action rn connection wrt
oll arge will pave t ﬂ ortunity .0 ﬁnderrnﬁr use H
ﬁrvrce It"1s a subject wh rc occu jied the attetion 0

ownrn or anrsa ons and H Ic bodies on many og asrons
an came rscussror\ atterec%ntlnternatrona Ft ﬁ

ress L1verpoo h wnerf AssS
agp(&nted commrte \(/r/ Fn speclal consl eratron
the prob) m an made ¢

ertarn H recommenaations.
I I B e s el e b
P i?ﬁ?tmgs fe0I| se arators on (? dﬁt{) rrﬁ)age com-

ou
this re wouL eat Wrth tﬁe evrI at its s urcF

as beeg geste that 1 ?rtheom %]con erence should
ﬁecommen ation to thrs effect In al| maritime ¢ untrre

here 1S, of course, general agreement that identical regula
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tions should be brought |nto force in .all oun ries, but the
IVerpoo) committee gx re sed t oprn on ttecom sor
trn of separators IS undesir actr N te
tat ommittee IS t atan reg atron w ic s ap 0
to ¢ Diesel or
disc oily ball stW terand tank as
Ic es

ude petroleum, fuef, ro r rtt
char eo vess
ofher than nav ratw n 150 mi
med,

eﬂg ecse

o nava vessels . woul t} IS ass ea WI ?/
rhat authoritie this reg ulation went th % it is
thou tbe w oIe |Lf|cultg e QVerc me throtgh the
rovr ron y pOJ'[ authoritiés o aratin ggs or other
ece t cles in"ade uate rhumber ait t at the neéd for the fit-
trno separators PSI isa Rear The Inter-
national Committee as not laid gown any nar and ast rue
It.13 stated rn thelr rei)ort that the tf]ou e s ng rad ua

mrnrmrsed Admittedly, however, (5 -
In on Congress 1S a ove % If 1 Fntrc I |g rnatronal
1e ations canb frame lem t be solve
e |nﬁreade In the use o ue ren ers If |mperatrve tha
step % be ta en 1o en the§pract|ce of rndr cr mrnate ol
ar Volunta tron

disc H I'X |’l achieved muc Ut ItIs a
questro fOI’ International regulations.

oduc s” of Qil. —The ews that the mem ershhp
of the or erma ers’ Unhon allen by a matﬁer 0
thousand.Is a remrn ert ? the mi erfs re not the o es
tq. sufrer mda % OI thoygh the fact that so muc o
oll |sburrbe under botlers Is evidence that the economi {
on the IermaT}<ers IS not yet S0 Severe as that whjc Ict
t e coal tra the whole Britis Mei ntile Mar ne}\urn
orthwith to orI some boilers, would str e neede
same trm t e ‘changes which re ent ars have seer} in the
sclence o v&) rop on, aveh ar reachrng fects |n
uarters o hich” little ﬁ usHaILy s easgr
ﬁnera public to realise that t onversron to orlg 'H '
e the Mauretania, which had previously a Rsorbe prac c%
tehwoeotutot‘a aremrne eatt at mine

either to fi erc st me or 00Ut 0 us nes
rs not so nere?li rea 15ed tat trﬁ %ecrsrn to Breset

%rras meant nat o thatt ere Was no hope
mg coa 0 the Ro a Mail Ste% aic ket Comgan on. er
account but also that num ero ar nece } -
makers ost severa months of work; that t e maker ﬂ
um S, a materials, bojler ounérn 5, .an even f'ff

me tas rrrng tools and hydrometers, were [ike-

Frinor equ
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ise faced with ar%ductlorn of thelr means, of I|veI|h|ood [t ?
almost as certan] at a few at least o the annu stream 0
mventors ller accessories have been ob hrn t0
other possi Ie marketfs o[ cf(alg their precioys and ardly-
won atents to | pse ofr aB the wheréwithal t E
ﬂom ema a Diesel en[gme i com cated -
ess,” but It 1s. ou tuI w ett]er IS hepefl cﬂt ect In
countral IS as widespread as t ccasione e aban on-
ment of steam, regarded In the |g t of engin ermg employ-

men
Sol Coal Problem—An i ortant statement on
the coa oI bre?n h); been Issued by g eorge B
E an o Swan I-\ nter and Wigha Rlchar son
Lt the -known shlpbu ers.

OnSuemrg\}g Lhtp the 5|tu tion. Sir George sayﬁ Thfre IS H

ee cuseo endeavourm ?avm the (iss to t
Went a sto pa or eaxmg TQn er o
%t e rea menta ds o t e shugtlo h ttue
Pro lem I3 not a specificall Fro ut one m which
ndustry as a whole'is conce ne t may be stated as follows :

& The de ressmn in the coal | dustry and | m the other great
H ustries of the countr mos entirel t e fact'that
the pro ctf(eo our |n§ustr|es een S%)Wanted In the

world’s mar 2diced ab roa er costs owin
0 Irongerhours ofngor?(a Jlower rates o wages. !

2. Our trade can be re%alned by chh odifications of work-

g con |t‘ons his o ntrY ? le us to CQrmpete on
mor near equa teFms with, Toreign p rﬂduce e mos
urgent essar these chanq R ase of the coa

n]str%llst e restoration of the €ight hours day undergroun

nes.

3 ges and workmﬁ conditiops in shelter d occ ations
must he Yeviewed with the view of se urm alrer stribu-
tion o wag?s as between workers nt uc v ustnes
exposed to“foreign competition and wor s In she tered 0CCU-

4 Thte resultsrof fohﬂcal Jtterfterrenee nd Hdugtr%; (hltln“nn

BSIPLPRE R SR, Bt oA
mterfenng with the. con ﬁ the in nstr X an Flther
assist In emovm% industrial unrest or foster In ustnﬁ pro-
gress. Experience proves that they only aggravate the one
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and hamper the ather; and the best service they can now render
In the present crisis is—

1. To. repeal that Seven Hours Act of 1919 and thus leave
Momse k

arties themselves | osition etfectively to negotiate an

eco omic settfement oftne ﬁrrnrng drspute d :
2 To abandon the idea of Iacrn ri{)al rno\u&t% in lead-
the Coal Commission,

strrnns as suéq%este rTn ereg
an to rely on th rrrto pro re va rc IS innate In rndhustry
trf continge the record of su cesfe]fu achrevement which has

always roud hoast of the coal Industry Jn co mon
with Brrtbﬁrngugtr ?eneraﬁg/ The ronosea Bélrc 0;
ernment ureauc atrc nterferenc lon a restrrctton

% idway between natrona?rsa |%n and free competition,
might well prove worse than nationalisation itself.

Coal gr ||’>—Presrdrnﬂ at th annua’( meeting of the
Nrtrate Pro ucers Steamshijp Co., j ﬁt week, Sif Jo n Latta,
\E/tearrst |§cusg nt Sea?ros and cons of the steamer-Diesel contro-

After full . eIrber}atrqn we have cr)ntracted for two. ne]
steamers srmrartot lan, eferfncetoDrese
he atter elieve to be as e Iclent an ike rove(
urable as .the steam engrne are In egen dent coa] trikes
and what is almost as Expensive, erenJ]ra re ened
strike, have a wider fa gee economrcrrr ssih t]es and from
the manager’s point of view easier to O\ﬁ ate.  There are how
ever ma? otherconﬁrderatrons and hereasﬁeedo 10to 1

knots suffices, an gurgose gen(fra tradihg, we are

°t%'a”#n°e”rst“rtte%“ vtvorté (oL ang present oring %%ttesa
steam, show a higher return Bn the %a ital rnvglv Hp

Dresels N carr or rather are forced 0 carr bunker oil
in thelr. ba st tanks. cargo rs uno tainable this Is ot
nunmrxe lessing, rtcu arly"when the quantity of fug
(t 0 th at re rret ortan Atanttrc tré in r{vmntrenr tArInte
car ae/s e%rter i tc'r|oraﬁeballa%tJ WaéoaIBunke? caeaca}§
? ‘t F apra cost, and the substantial Werg
T '1! grves t e steamer a ? ip ?f the wate[ A Digse

vesseh tons caRacrt tric a%xr 1aries, cqQsts
rou 3 more t teamer of 10,000 tons caj acrtg
n evrcrssrtH es o tr rng t (f pecia Frcantrle pEro erties

each are about equally divided. Diesels in the European
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trade lift bunker ?rl abroad f rH retHrn Aour}ne thus shut
out cargo on the slant lﬁpon which frel est, lessen-
Ing to & slight extent their apparent extra earnrn% power

he prige of coal, relative to orI

?eel\{rlr%rir?e/erorlglr ee(J mar echtn Fhat [aises a Ver rmPortan
i é’ora} ° fihen Zhrﬁtn'ré’Er% Gy BroBrior I markelng
I ER it
are, ﬁowever rst ecf%J akes It incum enhont e¥n
o ther]r OrYVe” gte§$eesrtsr tortasCt reat %% th aen%lceosrge teos tecrefﬁSISt
tnecesgrrtirern emisp Here \ﬂz ﬁrrlr Coronel ihe C)elrp

Australia, and New Zea and.

Unforuna\ely at the{nostvrtal point, V\Z Natal {ar from

?Fe 3#%'”9 ev\f% I%n 0 the steamer, Supplirs, In defiance of

err 0 Ihgatro 0 oLd clients, sub-
sidise oa e?)adrs ya eav e ou punker coal. The

rerrrnche tl]e utomatica iy ex%os S Its injustice, For

Xport coa err Errce Is 1 L e burtkers. for the
t[]ans?ortrﬂgseamer are P ﬁr ata outt e same price. On
the other If a stga un ers only, the extor
tronaeﬁ]rrce of 27 er on rs exacte Coa canirg cgm
ehe oIl oy suc P P ~ the cost was 1Gs.
tr%e restoration of t ur rs on \ierdue have beer]
that t e Centra Sout rrcan allways are the rea
u r S. that 1. S0, n our overnment shoud make

rlen re re entatlons tO t e Cape Ovemmen the SU
i g tish

{ garamqunt importance to the Bra Emprrre
gt coal sh]pul remain the eaaest ower producer.
arbitrar erentiation mentioned co strtuIeF pe?ra(}/ermjttrrs'

{ tremel
Hrcsetorg/ oq me'ﬁ%vrﬂiﬁrﬁ a0 EXIIEMEL cricie
It ggre goé@rrng s quoted from “Syren and Shipping” of

The Matrrnte DePartment of the Boar? roflTL{ade havre Irr?sued
R L P e, ST A
? a arﬁtus ? eterm rr]ng fiie flas gornt 0 he oll su
Ere e ship. ent IS circular wa Issued.t elre was

andar aratus r this purpose, and accordin
recommené)eﬁron of t?re Dep%rt ental Committee gor/ 1820 It
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Was tr%vrded that the Abel tester ¢ p gpfnrga/reéj gthe Bo

Er gn us(ed for t Pur nose U t| aratus
een devi ecification of such evrce (ovg een
omte

Pre ared h the Stgndardrzatrop Commrttee a \%
ns(s)rtute of Petroleum Tech r] ﬂ Earatus
IS eEg or testm petrg h point ab ove

is descri th Bir%s\ﬁlenﬁTSke artensTester
and wrlliae eertr?red% he Natrona Ph srt};al La?borator

|s now on sale, and w ere nevY] agpara us for this purpose |
IR AR B
ah ename (Hectron Bolago Traﬁ % VEYOrs are
a vrg need he ralrse the contin dued use 0 antw Ich has
0 il Sl b
Ircu 9 hre aro Arh orking . ofrt he Pensk h
Marten evhe t e or H} g heste ated inan air balt
which may be either a ame eated meta casing, of an elec-

trrea resrstance eIement th |mrt)or nt omtﬁt either case
F the rate of he tm% ar s ecrf atron for the
electrica heateJ B ehe raw Iy etr mt‘l) art
me tan tstree Iyt e strtuteo troleum hnog

heater ﬁomp Ith e]specI ification can,
ame ahc H e Vo taH or w |c |t IS con
structed, which e the. same as the volta he eIec

rical stem on oar eshép and the eatergs?to A ﬁ
e used at the proger ) tag Purch ﬁsers are a vrse that
ull mstrugtrons are sup Ft) wrtha aatus ﬁ o’
esfs]entra at the mstru? lons should be. carefully adhered to,
otherwise incorrect results may be obtained.

Boiler Ex losion Acts, Report 2770 Whrle on a voyaP
from Newcaa Ie -0n- Ttv)Pe t0 Genoa oB a e t% an ex
sion occurred in one 0f the two main rs of the Blairmore.

The borlei Ltrlt in 1901, was 15 ft. d'r?h‘t by 10 ft long,
with three aIAt urnaces steam ressurel bs. Jan ar
1924, afw sted part of fhe centre. cfom ust)on chamber
Pate of the star oard 0l erwas reinforced

t#n the bottom % oard sta n Janu
d ectrve smo e tubes were ren thre
r\ecom stion cham ers e}g ate were

oontewatersreo t

oft iveted joint of this plate Wasaso urft up.

eIecgrtc welqu
severa

sty ks | e
[ng ec(t:rrc

quen gff
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Cape De élat in the mornmg a severe hissing sound was

heard, an t half an hoyr later waéer IS eﬁ from thg
centre furnace starboar 0| er, an Igra ua a/ ncrease
to such an xten atte |ref to be drawn an tebmler
mp t|ed xammatl n Bev aled the c use of the lea al?

e ue to a hole In the Qate o‘ e centre combustion
ﬁzgrahnabrer adéacent to the electric welding wdiich was done in

On har“merln% the H}Iate Il%htly the hoée mtheaH to f |n

ga\t anéJ \kllasherﬁate Haue t0 §he bg ?39 corrode§ surSace

on th e water side, a hgi t could not be manage 50
stﬁam rom Hjort oiler was used to carry on t Cartagnena
R [I etlve portion of the plate was repaired

ically w
atch electrically welded.

On return to the Tyn gthe defective Io &mrtl n of the back
glate waa cut awayb/ H ? ortion tte hoiler was
terwards tested by nydraulic pressure to 200 Ibs

Thg ?vestl ation was conducted by Mr. R. F. Manson,
Board of Trade Surveyor.

The %bser atlorh aﬁe by the Eneg neer SurveAyor in-Chief
was tolh frect t a‘ e repalr carriéq out in 1924 was nT0t S0
thorough as it sh? d have een and the water side o p
Pate ia Potcosegexamlne ? scertain its conﬁltlg e
emoval of the bottom portion of the plate was well advised.

di d Lib A donatiop of £2 is acknow-
Iecﬁgga with tﬂ%ﬂkasnto FliorbaeWCIark MemBer

o}

Books added to the Library.

the eourtes fThe Superheater Co Ltd,, 195, Strand,
g eat meermg This Is a ver
? ul handpook, ¢ ntarb g.n act form a reat arlet
normatlop dp %u ect of syp eated stea
es are Included, with clrves an % phs, showdngt ee ec
o sm)er eat_upon consumption ag [clenc ti g losses,
steam ve oc t| Iwge areas and diameters, fc In addition to
several us?u taples of w%lghts an? meaau]e? an ilmllar
eneral uhormatlon k is also us or Its illustra
ons o{ he man varlepes of water FE otlers now In use
most of them variants of the three well-known parent types of
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Yarrow, Babcock and Wilcox, and Stirling, which have rt

apgears ener? ted a numerous W strngurs e

P B er of different names, % B Lrngsavgﬁr str q

esem ance to t err pro enrtors T ah
IS ver %00 3/ 0 anyone concerned wrth hrg

pressure or super eate steam Insta Iatrons

“Bulk Cargoes.’ B A. C. Hard M Anst.N A,
A.M.I.Mar.E. London (}ha{nman I Lid., 11, Hen-
rietta treet W C.2 t.—This vo ume IS n?ttrt\eNcrt”aretH

50 muc for marine en tneeras or the naval arc

the su er ent but 1t will have for all engineers th eattr c

tion 0 oo Wrl tenb aman w 0 kno s ssu

variou ty fo cargoes are é wit eg terr
etho s of loading, “stow and ISC ar e a early
nlaine |Iustr ed, an various 50 shr cnstruc
on w |c have peen evolved to cahrry t em most ef icientl

are des rr ed, with drawings. Not the’ least among the ttra

tlons of this bogk are the”st ut aper, the exceII f |I

ons, t Ine clear type an eaf ood English

gsaut or commands; ‘ marrn nginedrs do not fee hat

estuday recom

ectgs sufficiently close to. ro eraq1 ere to warrant
this hook; ecan sti tm 10 oTt In It
for |% curacy, Its general interest to aII sea-faring officers,
and for the attractions above mentioned.

The Aprljendrx |, dealrnngwrth casualfies to. ¢ gllrers duri g
the years 1922, 1923 an 4 will serve to rE \(n mang/

r edan ers whic attend the arrra%e of bulk cargoes wit
ut adequ t(f recaut Tns

Se on ortd td ma Commrtt ?rves a Icéf)%rr
{Igth %% wYt\IhICh oun yh

Vessels”
m? 0 o down to the sea In

err

hlggestrng andQ msPructrve by all
“Reed’s M ch e Drawing for arrne Engineers Bg
H H. R. Dals rh Eorrest an Jg B Il. Swor Exhraa
chool

éaséerﬁnr(t]meensnsoRee &Mérorne of %uth Street,

e T et ol el e s o
r}tr du ed the Chie >9 mrnerp fs%n |neers at th1 §o%rd
ra e x mrnatron ere can he 3

IS of great value to marine.en meers who ave not a
enec ssarY drawrngeof Ice experience, for we avg knowp of
cases of marine engingers who could understand and reproduce
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Hdrawrngtalre y ?de but who could not roduceaworkrng
raw‘ a part o Sngrn% or hoiler g F airs or re-
new&s ave heen re uired. ” The new met re arrng a
workin rawrn a perspective orgrctorra representat H
IS, 0T course, milc bette tr rnrn hose who are requrre
0 make as etc of an o r dayrn existence, as distl ct
rom the rz1ub t%man who first designs the object, and who

as no model but his own conception.

The book under review is desi ned 0 teach the new ethod
fmd we thrnk It s ver well e?g to that end. pre-
Iminary c ter og ?gprrrncr of pro$ectron IS very Wﬁ|e|

rran%ed eat assistance t the student.
%awr resentawr ran eo ects, Ingluding so FOf
emo ﬁ rer!

IC&J It exa %y are pro uce I'i an excellent
manner an equate EXp arne JVE very wil recoE-

mend, ork 0. a youn eSIrqus % 88 errn%
EflﬂCIp es 0 drawrng as re urre oar rade
xaminations.

......... 0---------
Election of Members.
List of those elected at Council Meeting of June 14th, 1926.
Members.

Francis Allan, c/o Nielson and Malcolm, Hankow, China.

Harold Southwell Caswell. Harbour Engineers’ De t,
Colombo Port Comm\%slon CofomH Cey?on P

William Sharp Cobb, 75, Dacre Road, Tthon Manor, E.13.
Benjgmrn Harold Davison, * Tynesrde " Ifield Road, Crawley,

John Paris Duguid, 8, Spring Street, S dne N.S.W.
Henry McKie, clo T. Murra 50, Kent Glasgow
Philip Arthur Pickett, 26, Park Street, Southwark SEL

Thomas William Rose, Ch ngineer, Sunn side Mental
rP—Ios rtalrllgrrrﬁtc ure I?\IZE g nnyst

Rob tDra nThrower cs. “ Denison-Pender,” clo
?Eraster elegraph Ltd., ¥rbar

Richard John Wolfe 8, chhmond Road Cardiff.
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Associate.
Frederick Samuel Margrie, Church Villa, Aust, Nr. Bristol.

Graduate.
Robert Milne Murray, 76, Grosvenor Road, Ilford, Essex.

Transferred from Graduate to Member.
Janies W. Campbell, 37, Forest Drive East, Leytonstone, E .1l

Transferred from Associate to Associate-Member.
D. W. Freemantle, 102, Humber Road, S.E.3.



! tﬂs Girvin, 1gne ofoumarl mempers, who gave his name

% ewmteJ 1888, w f<F the Instifute ws in course of
ormatlo led ﬁt Carric erqus on J

e to the great
reagr?] those w o were assoclated wHH |m and by w% gn
was nighly esteemed.

He was born atCarnckf% nJanuar th, 1837, FECEIY]
hIS due(tlen ta ocala IS apﬂrentwe |€
lker’s Textile an Hpnmeg or s an in Coom
s Be ast Su seq ue t serve

. In
%n Works, ow the w?nt t0 sea |n the days v9h
t 0|Ier pressure as about 2

(L s S con e e o, B, B

f}acclt] J Queetstgrv\?\lj\lgh qﬁe le tte%%rgers Of tPEG?OTG%S%GmeC U(Iéz

i
eensland coast in 1839, when aI thes %Vneers he
10

%r}r\tﬁntretllrr du% Tanue eng:{ 8 roo raT]eav}lIere aith UI

r
service In the Co g e was unmar |ed0 Xn ?ns niece
attended to his weltare Quring his retirement.
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